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PREFACE. 


• 


At  Urn  period,  wlten  nsieiMie  it  to  genenOy  caltifate4»  cu  wucdj  1m 
Hcmwiiij  fa  enter  into  B  nuaute  deteU  of  the  VBriooi  initeacet  m  which  iltt 
Rojel  Sodefy  of  London  hM  contributed  to  the  adwieflaaent  of  natural 
end  ffir^erfanentel  knowledge,  by  the  pnUkalion  of  iti  Memoirs,  under  the 
title  of  Philosophical  Transactiona.  These  volumes  consist  of  an  invaluable 
collection  of  observations  and  discoveries  made  by  the  moet  eminent  phikMO> 
phen  of  the  seventeenth  and  eighteenth  centuries ;  among  whom  may  be 
mentioned  a  Bojie,  a  Newton,  a  Halley,  and  a  Hales ;  to  say  nothing  of 
other  celebrated  philosophers^  who  hftve  contributed  to  this  Collection  ia 
later  days  and  ia  our  own  Ume. 

It  cannot  then  excite  surprise  that  a  work,  enriched  by  communications 
from  men  so  distinguished  in  the  different  departments  of  science,  and  which, 
from  the  variety  of  topics  it  embraces,  may  be  consulted  with  equal  advantage 
by  the  astronomer,  the  geometrician,  the  natural  historian,  the  anatomist, 
the  physiolt^ist,  and  the  chemist, — should  be  held  in  the  highest  estimation, 
not  only  in  tide  eoonlry,  hoA  m  every  enlightened  part  of  the  globe.  Indeed 
Oe  Tmnwetiont  of  the  Royal  Society  London  are  justly  regarded  as  a 
laating  and  aoat  hononnble  ftettimony  to  the  geniot  and  pluhwophical  spirit 
of  the  Britiih  nation.  No  identiic  libnry  is  conplele  wtdiout  thent 

Bmy  person,  flierefoce,  who  entertains  flie  least  aidonr  for  philosophieai 
pnisnitsi  cannot  hot  he  desironi  of  poasesang  so  vahnble  a  woriL  Bat,  et 
the  present  period;  few  can  satisfy  their  wishes  in  this  lespec^  in  conse- 
qnencc  of  the  high  price  and  eitrane  scarcity  of  the  Original  CoUectbn ;  m 
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rompkfB  Mt  of  wbicb  amouots  to  nearly  lOO  volumes.  Indeed  tlie  early 
volmnei,  iiidiB|i«iinibIe  to  Iboie  who  wish  to  trace  the  progress  of  science,  are 
onlj  to  ba  eamilltf  procured. 

To  rapplj  this  wuit  of  the  Original,  aa  Ahndgneat  was  long  since  under- 
taken by  Mr.  Lowthorp,  and  after  iMsdmaie  it  was  brmigfatdown  by  van- 
out  continuators  to  the  middle  of  the  last  century.  But  in  that  Abridgment, 
nHde«(4iftMnt«inai  hj  diilerant  paraoni,  not  only  was  tfco  oite  of  Hie 
0#jginnl«  ia  ib»  piijitii!|(  of  the  Mwmmn»  doparted  ftea,  but*  giealamn. 
ber4f  papen  net  wpiinied  in  ether  weilM  wfsv  omitted.  Howovmv  noft. 
witlistoadtflf  these  4»1uectiott«,  even  that  Abridgnent  is  now  seanely  to  be 
pncurad. 

Either^  tberefore,  an  eatilo  re-imprc^sion,  or  a  new  Ahiidgitttid  of  tte 
PhilosopLical  TrsasactienB,  was  called  for.  But  the  expeocea  nitumBiig  ^ 
entire  re-irapro«ision  of  a  work  so  voluminous,  and  containing  such  numerons 
]ibtfv  imist  deter  every  individual  or  association  from  attempting  such  an 
undertaking,  as  from  the  necessarily  limited  number  of  purchasers  not  even 
an  indemnity,  ujuci  less  any  enujlniii.  nt,  tould  be  <^btaincd.  Besides^  many 
of  (ho  papers  in  the  earlier  volumes  are  not  suOicieatly  important  re- 
publu  ^iion.  Instead,  therefore,  of  a  re-impression  of  the  Pbilo^^ipliu^al 
TrausacUoHs  at  large,  Uie  pre<seut  New  Abridgment  in  Eighteen  VDlumes 
is  oficre4  to  the  pubUc.  It  comprises  whatever  is  most  valuable  lu  the  Urigi- 
nal,  fiiom  i|B  conunepcament  to  the  close  of  the  eighteenth  century,  together 
with  Dr.  Hooha's  Toluno  ef  Philosoplucal  Collections.  All  the  articles  are 
fmsmtfA  in  the  sane  aria  in  which  they  i^pear  in  the  Original.  The  most 
important  conHDunications  are  reprinted  entire,  in  the  words  of  the  respec- 
tive authors.  The  lew  important  papers  are  given  in  an  abridged  state,  so 
howem  as  to  retain,  it  is  hoped*  whatever  ia  espoci^y  cnrions  or  nsefii]  In 
them.  Thoee  papers  which,  in  the  Original,  are  printed  in  fimigii  languages, 
are  here  translatod ;  one  or  two  Inslaiiccs  eacopted,  vhere,  fion  the  pecu- 
liarly delicate  aatnre  of  the  std^ed^  there  would  have  been  a  maniftilinipfe- 
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priety  in  tfivmg  them  in  English.  The  omitted  papers,  of  which  however 
tbe  titles  have  always  been  retained,  are  chiefly  such  as  hare  been  re-printed 
by  the  respective  antliorb  m  separate  works,  still  extant;  the  Proprietors  being 
particularly  desirous  that  their  undertaking  ihttiild  «0t  pfSfABt  HlOie  mrfJibn 
from  deriving  e>'erj  pMsibl^  advant^e  ftom  flieir  tfwn  pnWilSttioitt*  ^Qui 
circniiiflaiice  has  enabled  tbe  Bditon  to  imert^  at  leiigdi«  many  valinUe 
iwper*  in  tome  of  tbe  ktef  Tolumes,  wbicb  eve  not  dwwbm  pnierved^  and 
which  would  not  aaiUy  adnit  of  being  abndged. 

In  oferjr  inatance  where  thejr  appeared  necemr j  to  Hbte  dncidation  of  the 
Mlltject  dnewaed,  flie  iigiiies  in  Ae  Of%iml  Tfanaaetiona  hufft  been  n- 
engnmdf  but  for  1h»  most  part  on  a  reduced  acale. 

Short  Biographical  Notieet  of  deceaaed  eontribnton  to  Oe  erigiMl  work^ 
wiA  Occarioaal  Aanotationij  pointing  out  where  tiia  nilject  under  conaide» 

ration  has  been  more  fully  iuvestigated  in  aome  of  tiie  subsequent  volumes 
of  the  Philosophical  Transactions,  or  in  other  work*— and,  when  the  subject 
rdatea  to  Natural  History,  theioaertion  of  the  Linnn^an  generic  and  specific 
names, — constitute  tbe  accessory  matter  in  -this  New  Abridgment.  And 
these  addttionit,  it  it  hoped,  will  give  it  some  advantagea  over  other  Abridg- 
ments which  have  preceded  it.  , 

* 

To  give  further  utility  to  the  present  Abridgment,  a  General  Index  has 
been  subjoined,  by  way  of  Appendix  to  the  coiitludiug  volume.  And  that 
this  Index  may  be  serviceable  in  referring:  to  tbe  Original,  whenever  the  readc  r 
may  think  a  paper  has  been  too  much  curtailed,  the  following  piau  Lu.s 
been  adopted  in  the  printing — ^viz.  at  the  bead  of  every  leaf  are  affixed  tbe 
number  and  date  vt  the  oorreaponding  volume  of  the  Original,  and  at  the 
title  of  erery  paper  the  oorreaponding  page. 

On  the  whole,  it  ia  hoped,  that  thb  New  Abridgment^  on  which  the 
Proprietors  have  spared  neilher  pains  nor  ezpence,  will  be  fimnd  to  eontain 
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whatflvcr  M  most  valuable  in  the  Original  Work;*  and  that  to  those  who  are 
necessarily  engliged  in  philosophical  pursuits  in  the  way  of  their  pcofcaioD, 

as  well  as  to  iht^^r  whn  in  tlioir  hours  of  leisure  cultivate  the  sciences  from 
tastf*  it  will  to  the  period  which  it  embrace*,  be  found  to  answer  ail 
the  purpose:!  of  the  more  coitly  and  scarcely  procurable  Traoiactiooa  at 
la^. 

*  Wiih  iliL- e'-«t)tijn  lit  (.Ltiain  papen  beloi«-meniion<;d,  which  hive  been  reprinlwl  in  otlnf 
work*  of  evy  acceas,  and  «o  wbicb,  in  thii  Abridgment,  refereacc  Im  always  been  made. 

Zmhn,         86«  1809. 
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PHILOSOPHICAL  TRANSACTIONS 


or  THE 


ROYAL  SOCIETY  OF  LONDONt 
'  ABRIDOED. 


INTRODUCTION, 


After  a  short  address  to  the  Royal  Society,  Mr.  Henry  Oklenburg,* 
tiidr  ieoond  or  under  setiretary,  and  the  collector  and  .puUnher  of  thoe 
Tmumti&am,  adds  «  few  lines,  by  way  of  introduction^  stating  the  inten- 
tions, the  motives,  anrl  the  occasion  for  publishing  them ;  \-iz.  that  it  was  in- 
tended, for  the  advancement  of  scienoe  and  the  benefit  of  mankind,  to  make 
known  to  the  world,  through  this  channd,  the  results  of  the  labours,  not  only 
of  those  persons  who  were  members  of  this  Society,  but  also  of  other  learned 
men,  in  this  and  other  covintries;  that  by  the  communication  of  such  discovmes  , 
others  might  be  stimulated  and  encouraged  to  similar  exertions,  in  projnotuig 
and  extending  the  various  branches  of  natural  knowledge.  Bfr.  Oldenbuig 
then  enters  immediately  on  the  mcDKMrB  Of  pa|)en  themsdves ;  iriiidi  are  pre- 
sented m  the  iaSknting  order:  * 

•  Hr.  OUhnbmg  (^^o  somrtinu-s  «Tote  his  name  Gnbsadd,  ttMUposing  the  letters)  a 
aafivB  of  Gennany,  bora  in  fiRmeo  about  tin  yasr  l<»S6.  He  «««M  to  £iq;laad,  aa  coomI  liir  ki* 
coonttyineo,  in  the  time  of  Chaitoa  flio  Fiiit,  ta  wUch  eapadly  he 

well's  ufinpation.  He  aftcrwanb  attended  some  young  noblcmeTi,  as  mtor,  to  Ocford,  where  he 
^^f^-^mi.  atiqnD>pt<Mt  with  the  gentlemen  who  commenced  the  Royal  Society,  to  which  he  v.3s  ap- 
ywjn^  ^  iMiitnit  under  Dr.  Wilkina,  the  iint  secretary,  in  which  caincity  he  was  very  usefiil, 
hv  ti  e  oxten'iive  cnm-spondence  he  held  with  the  learned  men  of  oth«r  cnmtria,  aa  well  aa  bgr  Hw 
arranging  and  pubiuhing  of  the  Philosophical  ThuMa(Hk»i,  which  he  continued  to  do  till  tiie  ISAh 
Number  inclusive,  June  25,  l677  ;  when  he  was  succeeded  in  hisoffirr  of  .rt  rL-tan  ,  as  well  as  in 
piblishiug  the  Transactious,  by  Mr.  Hook.  Mr.  Oldenburg  waa  a  laan  of  considenble  abiiitieaj  and 
waa  treiy  active  mpramotiqgtbevieinef  die  Socie^^  Hedied  St  CharilBOi,  aaar  BhcMwal^  la 
August  i678,  bdi«oni;)rintl)eMA7«BrafUsag^ 
voi»  I.  A 


4  rBiKOconuCAi.  TBAV«ACTittK».  [axwo  i665> 

Jn  Account  cf  CA3tP4fit*s  Improvemenf      Op^  Glmtest 

The  improvement  of  opdc  gkasea,  not  long  rinoe  attempted  at  Rome  hy 

Signor  Giuseppe  Campani,*  is  described  in  a  book,  entitled,  Ragguaglio  *i 
nuove  Osservationi,  lately  printed  in  the  said  city,  in  which  the  fioUowing 
particulars  are  contained: -~ 

The  first  regarda  the  eiodknce  of  the  long  telescopes,  made  by  the  said  ■ 
Catnpani,  whi)  pretends  tx»  have  found  a  way  to  work  great  optic  glasses  with  a 
turn-tool,  without  any  mould.  And  it  having  hithprto  been  found  by  ex- 
perience, that  small  glasses  are  in  proportion  better  to  see  with,  on  the  earth, 
than  Iflfge  ones;  Hut  author  dfoms,  that  lua  are  e(|ually  good  for  the  earth, 
and  (or  iniiking  observations  in  the  heavens.  Besides,  he  uses  three  eye- 
glass's for  his  great  tcksonpi  s,  untlioat  findinp  r-ny  Iris,  or  such  rain-bow 
colours,  as  usually  appear  in  ordinary  glasses,  and  prove  an  impedimait  to 
observations. 

The  second  concerns  the  circle  of  Saturn,  in  which  he  has  observed  nothing,, 
but  uhat  (XMifirrns  M.  lluygens's  Zulichem  system  of  that  planet,  published  h)f 
tliat  worthy  gentleiiuui  irk  ihc  year  l65Q. 

The  thin)  respects  Jnpiter,  in  which  Campani  affirms  he  hath  observed,  by  the 
goodness  of  his  glasses,  certain  protuberances  and  inequalities,  much  greater 
tlian  those  that  have  been  seen  tliere  hitlic'rto.  He  adds,  that  he  is  now 
ol^erving,  whether  tliose  sallies  in  the  saul  planet  do  not  change  their  situation; 
whidi  if  they  should  be  found  to  do,  he  judges  that  Jupiter  miglit  then  be  said 
to  turn  upon  his  axis;  which,  iuhis  opinion,  would  serve  much  to  confirm  the 
opinion  of  Copernicus.  Besides  this,  he  affirms,  he  has  remarked  in  the  bells 
of  Jupiter,  tlie  shadows  of  his  satellites,  and  followed  tlicm,  and  at  length  seen 
them  emerge  out  of  his  disL 

•  There  were  two  brothers  (Matthew  and  Jose|ih)  of  Ab  MUnet  Campani,  residing  in  Ronoe  in 
tboM  tioMi,  bolb  vdj  eminent  for  tbeir  iiiedianir;il  contrivances  of  optical  and  pbUonphical  in* 
•tmnMnU,  and  fer  wrenl  treatiiM  on  mch  subjects   partial jrly  relating  to  pendohixns,  or  time 

pie  i-s.  fir  the  liingitiule  ;  aUo  tu  s[>e»  tnc  le;,  and  to  telescopes,  of  which  it  is  wid  t!iry  made  the  very 
best  and  lai;ge'.(  in  their  time;  being  then  as  iiunous  for  their  refracting  t«1i^(  ;;fV  K,  as  Hersdiel  id 
Dowftrlmki^  rcflet-tors.  It  is  wdit  WM  by  their  telescope*  tlwt  the  tit,i  C.i  m  nuile  ||n  iKit 
ob^^-aticins  aixl  chief  diMroreries  in  the  heavens ;  .nnd  they  still  slu>w  at  Paris,  among  the  aitiiono- 
miral  antiquities,  *e%eral  of  Campani'*  object  glasiec,  of  eight,  tea,  andtwdra  inciha dfalHMlerv— 
Otlicr  rirnim^tances  rehiiiif  «>  dieirtaleioqpes  aoj  be  leen  in  ici-enl  paiO  cf  dieie  Thmaac^oo^  aa 
b  N«  4,  8,  IS,  kc. 
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ASpotmtmetfOieBdli^Jt^er*  JB^  Mr,  Hook. 

jV*  1,  p.  a. 

The  ingenious  Mr.  Hook*  did,  some  montlis  since,  intiniatc  to  a  friend  ot 
his,  that  lie  had,  with  an  excellent  tw  t-K  e-foot  tele  scop<%  obsen'ed,  some  days 
before  he  tlien  spoke  of  it,  (viz.  on  tiie  ^tii  of  Mu^  16Q4,  about  nine  o'clodc 
«t  night}  a  amll  spot  in  the  largest  of  the  three  obscurer  beits  of  Jupitert 
and  that,  observing  it  from  lime  to  time,  he  found,  that  witliin  two  hours'after, 
the  said  spot  liad  moved  Ironveast  to  west,  about  half  the  length  of  the  diameter 
of  Jujjiter. 

The  Mb/fOit     the  Comet  Anno  1664,  prceUctcd  iy  M.  Auzoor.i' 

N'  I,  p.  3. 

The  motion  of  comets  was  hitherto  thouglit  so  irrocTilar,  as  not  to  be  rednci- 
ble  to.any  laws,  and  astronomers  had  always  contented  iliemsclves  witli  obijcfviijg 
encdy  the  places  throiigh  wMch  they  passed,  and  where  they  oeaaed  to  appear; 

*  Mr.  Robert  Hook  who  becarwc  cckbratt'd  a*  a  pliUo<«plicr  and  matLeroaiician,  vcas  bom  in  1 635 
in  thejUle  of  Wight.  Having  a  natural  taste  for  (Minting,  he  became  the  pu|iil  of  Sir  Peter  Ldjr, 
but  soon  quitted  this  pumut,  the  oil-oolours  baflg  ii^rioiu  to  hin  hi^alrb.  He  tlien  plnced  uiufer 
the  tuition  of  Dr.  Biaby,  from  whom  he  acqiured  a  ktMwleiige  of  the  loixguagei^  Abuui  die  year 
1653  he  went  to  Cbn^t-chiuch,  O.vfurd,  and  became  a  member  of  the  philosophical  society  of 
learned  men  then  tutodating  in  that  univenitf.  He  tfacie  auined  Dr.  WiUia  io  hia  cbemical 
opewtitimi  and  aftenrarda  beoune  ainataiit  ts  Mr.  Bo^le.  In  1663  lie  waa  appoinled  cunlor 
of  ex[ieriment«  to  the  Ruyal  Soi-iety,  and  in  16'6'4  professor  of  mechanics  to  that  leamrd  body; 
at  the  same  time  he  was  also  elected  professor  of  geometry  in  Gmham  college.  Alk-r  tite 
fye  of  Lon^Sh  ho  produced  a  plan  of  his  ow  n  for  rebuilding  the  diy,  which  proaiied  hitn  tlie 
auMMnlniBtit  of  «oe  of  the  cilf  atirveyon,  though  bis  pkui  waa  not  carried  into  efibct.  In  t6(MI 
he  had  a  3ijpate  with  HeveHoa  letfiectiag  tele*copic  «ighta,  wbidt  he  supported  wi^i  coefa  'wetmlh 
as  to  give  gr<--it  offence  to  his  scicntifie  frictitU.  In  Ki?'  li<"  attacked  Sir  luiac  Ncu-ton's 
Theory  of  Light  and  Colours;  and  when  that  iJiilosopItcr's  Priuci^uA  came  out.  Hook  preleoded 
that  the  disco\-«iT  concerauig  the  dice  and  action  of  gravity  was  hi*  o«-n,  which  occasioned 
that  patient  man  to  leel  some  just  resentment  against  hnn.  In  i&J  he  Mnxcdcd  Mr.  Oldenburg  as 
tecreury  to  the  Royal  Society.  In  Id'pi  archbishop  TtDction  created  him  M.  D.  by  wanant.  He 
<?ied  .11  17(1-.'.  Mr.  1  I  iok  was  author  ot'scvml  v;>hin!)1r  works,  besides  many  ctuious  p:i]xim  in  the 
Fbil.  Trans.  A  posthuiooas  vol.  of  his  writings  appeared  in  iblio,  >7i>5.  He  was  a  man  of  great 
mechanical  geoiiifc  mid  the  ttkaen  are  Ug)d)r  hdabttd  to  him  lot  several  valuable  instrunentsand 
improvempni^.  It  is  <^ai(i  be  %t-a<;  iriilK-r  deformed  in  hit  penao^  ef  M  fwmitwit  diipoiidoo^  nd  ex* 
trcmeiy  jealous  <j£  hi*  reputaiaoii      aii  origuiil  di,sci/verer. 

t  M.  Adrian  Auzout,  a  Freitch  mathematician  and  attrooomer,  of  some  reputation,  was  bom  at 
Reuenf  and  died  LD.l6i)l.  It  n  aatd  be  iovenied  tlie  nicnxiieter rand  wiote  a  treatise  i»  that  ^ 
atmmeni,  puhliihed  b  1(99.  IiiadboaridbBwastbefim  penon  who  applied  tbe  tdeseope  i»  " 
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till  M.  Auzoul  first  atti  tnptet!  to  foatt  l  tin:  line  of  motion  of  the  comet 
Anno  ldd4;  exhibiting  an  cphcmcris,  in  which  he  determines  for  every  day  its 
phoe  in  the  heavens,  the  hour  of  its  ooming  to  the  mendian,  and  tlmt  of  its 
settii^,  until  its  too  great  distance,  or  its  approach  to  the  sun,  should  hide  it 
■  from  ovr  eyes.  This  cphcmcri'^  in  founded  on  the  supposition  of  its  moving 
justly  enough  in  tlu:  plane  of  a  great  circle,  inclined  to  the  equinoctial  about  30°, 
and  to  the  ecliptb  about  49"  or  49^'',  cutting  the  equator  at  about  45|°,  and 
the  tdipiic  at  28*' of  Aries,  ora  little  more.  Then  M.  Auzout  procxeds  to  show 
how  the  motion  of  Jhis  comet  is  to  be  trared  on  the  globe,  and  to  calculate  the 
several  places  of  its  appearance,  in  the  heavens;  and  in  particular,  he  finds  by  his 
calculati(nis  what  the  leart  distance  of  the  oomet  from  the  earth  should  be,  when 
it  is  in  opposition  to  the  sun;  a  circumstance  tliat  may  serve,  as  he  thinlUy  to 
decide  the  grand  question  ooooeming  th«  motion  of  the  earth. 

^tt  Exparmattal  Hilary  of  Cold.    By  the  Hon.  Robbrt  Boris,* 

The  diicf  hoa<.h  of  this  work  arc,  • 

1.  Experiments  touching  bodies  capable  of  freezing  others. 

2.  EzporinientB  and  observations  touching  bodies  disposed  to  be  frozen. 

3.  Experiments  touching  bodies  indisposed  to  be  frozen. 

4.  Experiments  $nd  observBtians  touching  the  degrees  of  oold  in  sefenil 
bodies. 

5.  £zperiments  touching  die  tendency  of  cold  upwards  or  downward*. 

6.  'Experiments  and  observations  touching  the  preservation  and  destruction 

of  eggs,  applt's,  and  otiiL-r  bodies  by  cold. 

7.  Experiments  touching  the  expansion  of  water  and  aqueous  liquors  bj 
freezing. 

8.  Experiments  touching      contraction  of  liquors  by  oold. 

g.  Expcritnents  in  consort,  tottchh^  the  bubbles,  from  which  the  levity  of 
ice  is  supposed  to  proceed. 

10.  Experiments  about  the  meuoie  of  the  expnukm  md  the  oontsaction  of 
UqiMMS  by  oold. 

•  Tbr  Honourable  Robert  Boyle,  ton  of  Richard  earl  of  Cork,  vas  born  Jan.  l6'27,  ami  died 
Dec  1^1.  He  w3«  one  uT  the  first  foaadar*  «f  lihb  Tbiloaophical  Society,  and  the  Royal  Society, 
to  which  he  continued,  thraui^  the  whole  courte  of  a  loug,  and  acttre  life,  one  of  (be  moit  luefiil  <tf 
Hi  meniben,  by  his  uuiueiuw and  valuable  conununicatioDi,  aod  odwrRnrica.  A  moream^  ae* 
count  uf  the  life  uA  laboiOT  of  ibii  Teiy  oetebated  mmwittfae|>»mhcw»teinlhedelacladtciiiinB 
ot'  oiemoin. 
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1 1 .  Experitneikte  touching  the  expansive  force  of  freezing  «-ater.. 
13.  Experiments  touching  a  new  wAy  of  estimating  the  expansive  force  of« 
congelation,  and  of  highly  compressing  air  without  engines. 

13.  Expoiments  and  observations  toucliing  the  sphere  of  activity  of  cxild. 

14.  Biqieriniflnfts  txnidni^  diflering  medioms  through  whidi  cold  may  be 
diffused. 

15.  Experiments  md  obscn-ations  touching  ice. 

16.  Experiments  and  obs<'rvatjonR  touching  the  duration  of  ice  and  snow,  and 
the  destroying  of  them  by  air,  ami  several  liquors. 

17.  Considerations  and  experimenta  touchmg  the  primumfrigiAm.    ,* , 

1 B.  Experiments  and  obaervationt  touching  the  oddnesa  and  temperature  of 

the  air. 

J  p.  Of  the  strange  eftects  of  cold. 

20.  Experiments  touching  the  weight  of  bodies  frozen  and  unfiocNUi. 

21.  FiromiBcuous  experiments  and  obsemtions  concerning  cold. 

An  Accomit      a  momtrous  Calf.    By  tlte  Hon.  Robert  Boyle, 
N"  1  and  2,  pp.  U)  and  20. 

This  monstrous  production  was  found  in  the  uterus  pf  a  cow,  killed  by  a 
butcher  at  Limington,  in  Hampshire.  Its  hinder  had  no  joints:  its  feet 
were  parted,  so  a.s  lo  resemble  the  claws  of  a  <log,  [No.  2,  p.  20] :  and 
its  tongue  was  triple,  one  lo  each  side  of  the  mouth,  and  one  in  Uie  middle. 
Between  the  fore  legs  andtiind  legs  was  a  great  stone,*  on  whidi  the  calf  rode, 
wdgfaing  20  iba.  The  outside  of  thestone  was  of  a  greeiushcokNV,  but,  som^ 
small  parts  being  broken  off,  it  appeared  a  perfect  free-stone. 

In  the  furtlicr  account,  inserted  in  the  second  number,  it  is  added,  that  the 
sur&ce  of  the  stone  was  foil  of  Ittde  caWties,  and  that  when  broiten,  it  exhi- 
bited a  great  number  of  amatl  pebble  stones  of  an  oval  figure.  Its  colour  (in> 
tcmally)  was  grayish,  like  firee-ston^  but  intermixed  with  veins  o£  ydtow  and 
black. 

*  AaihU  renurkable  etocietkmwai not lolifeeled to  chemical  analysis,  itsreal  oatnn  muit  nmatik 
unknovD.   It  in^^lit  be  t  deparition  of  osteous  matter,  (pbonphate  of  lime) ;  but  it  is  more  probable 
ihM  it  was  nmOar  in  its  compoiilioa  to  the  urioaij  calculi  of  berbivorous  tpiadn^eds,  oud  iJuit  it 
inmed  (OlMr  fiom  dw  waMT  of  tlw  altanib^ 
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Of  a  peculiar  Lead  Ore  of  Germany  *  and  the  Use  of  it.  N"  I,  p.  10. 

Among  several  minerals  lately  sent  from  Germany  was  a  kind  of  lead-ore,  more 
considerable  than  all  the  rest,  because  of  its  singular  use  for  essays  upon  tlie 
cuppel,  seeing  that  there  is  not  any  otlier  metal  mixed  with  it.  It  is  found  in 
the  Upper  Palatinate,  at  a  place  called  Frcj  ung,  and  there  arc  two  sorts  of  it, 
one  of  which  is  a  kind  of  cr)stallinc  stone,  and  almost  all  good  lead;  the  other 
not  so  rich,  and  more  farinaceijus.  By  the  infonuation,  coming  along  with  it, 
they  are  fetched,  not  from  imder  the  ground,  but,  the  mines  of  that  place  having 
Iain  long  neglected,  by  reason  of  the  wars  of  Germany  and  the  increase  of 
waters,  the  people,  living  thereabout,  take  it  from  what  their  forefathers  had 
tlirown  away,  and  had  lain  long  in  the  open  air. 

Of  an  Hungarian  Bolus,  of  the  same  [medicinal]  Effect  with  the  Bolus 
Armenus.    Anonymous.    N°  \  ,  p.  11. 

The  bolar  earths  were  formerly  in  high  repute  as  medicines,  but  they  are 
rarely  prescribed  by  modern  ph)  sicians.  In  whatever  part  of  tlie  globe  tliey  are 
found,  their  effects  upon  the  human  body  are  the  same. 

Of  t/ie  New  American  irhale-Fishing  about  Bermudas.  By  a  Seamati. 

N'  1.  />.  11. 

Though  many  attempts  at  mastering  the  whales  of  these  seas  had  been  un- 
successful, by  reason  of  their  extraordinary  fierceness  and  swiftness,  yet  it  had 
"been  lately  undertaken ;  and  fit  persons  being  out  at  sea  seventeen  times,  and 
fastening  their  weapons  a  dozen  times,  killed  two  old  female  whales,  and  three 
cubs.  The  length  of  one  of  the  old  ones  from  the  head  to  the  extremity  of  the 
tail  was  88  feet;  its  tail  23  feet  broad,  the  swimming  fin  26  feet  long,  and  the 
pills  three  feet  long,  with  large  bends  underneath  from  the  nose  to  the  navel ; 
on  her  after-part,  a  fin  on  the  back,  and  the  inside  inlaid  with  fat  like  the  caul 
of  a  hog.  The  other  old  one  was  about  Oo  feet  long.  Of  the  cubs,  one  was  33, 
the  other  two  were  about  25  or  26  feet  long.  Their  shape  was  verj'  sharp 
behind,  like  the  ridge  of  a  house;  the  liead  pretty  blufl',  and  full  of  bumps  on 
both  sides;  the  back  perfectly  black,  and  the  belly  white.  Their  s\viftness  and 
force  are  surprising :.  one  of  them,  that  had  been  struck,  towed  the  bosit  after 
him  for  six  or  seven  leagues  in  three  quarters  of  an  hour.  When  wounded 
they  make  a  hideous  roaring,  at  which  all  the  whales  within  hearing  flock  to  the 

*  Tlie  sp.-Qhos«  k'jtd  ores  jire  conuDon  in  nuuiv  parti  of  Germany,  and  are^  in  gencnil,  remarkably 
rich. 
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place,  yet  without  striking  or  doinp^  any  harm.  These  wha!cs  arc  supposed  to 
resembie  that  species  called  jubariet>;  ihey  are  witliout  teetii,  and  longer  than 
the  Greenhiid  whale»,  but  not  so  thick.  Their  fceding  on  graaa,  growing  at 
the  bottom  of  the  sea,  appeared  bj-  cutting  up  the  great  bag  or  maw,  in  which 
was  found  about  two  or  three  hogsheads  of  a  greenish  pnis>y  matter.  Tlie 
lat^gest  sort  of  tiiese  whales  might  afford  seven  or  eight  tuns  of  oil.  The  cubs 
jpidd  little,  and  Awt  a  kind  of  jdly  only.  The  oihof  the  old  ones  congeals  like, 
hog's  lard,  )'et  burns  well.  The  oil  of  tlie  blubber  is  as  clear  and  fair  as  whey; 
that  boiled  out  of  the  lean  interlarded,  hardens  like  tallow,  sputterinig  in  the 
burning;  and  that  made  of  the  caul  resembles  hog's  lard. 

* 

A  Narrative  concerning  the  Success  of  PeiMim  WitU^  at  Sea  for 
the  Longitude.   %  Major  Holmes.   N*  I,  f.  13. 

The  relation  lately  made  by  Major  Hohnes  ocmoenung  the  snceess  of  the 
pendnlum  watches  at  sea,  two  of  which  were  cjommitted  to  Ids  care  and  ob- 
servation in  his  la-'t  voyage  to  Guinea,  h\  ^^ome  of  our  eminent  virtuosi  and 
grand  promoters  of  navigation,  is  as  fuilowi>: — 

The  Major  having  left  that  coast,  and  being:  oome  to  the  ide  of  St.  Thomas 
mider  ttu-  Line,  he  adjusted'  his  watdm,  put  to  sea,  and  sailed  westward, 
seven  or  eight'  hundred  league?,  without  changing  hi";  conr?^' ;  after  which, 
finding  the  wind  favourable,  he  steered  towards  the  coast  of  Africa,  N.  N.  £. 
but  Iwving  sailed  upon  that  line  about  two  or  three  hundred  leagues,  the 
masters  of  the  other  ships,  under  his  conduct,  appudiendtng  that  they  should 
want  water,  before  they  could  reach  that  coast,  did  propose  to  him  to  steer 
their  course  to  the  Barbadoes,  to  supply  themselves  with  water  tliere. 
Hie  Major  having  called  the  mastei^  and- pilots  together,  and  caused  them 
to  produce  thdr  journals  and  calculations,  it  was  found  that  those  jrilots  diC- 
•feretl  from  the  Major  in  their  rwkoning-,  one  of  them  eighty  lentcues, 
another  about  a.  hiuidred,  and  the  third  more;  but  the  Major  judging 
by  his  pendulum  watches,  that  they  were  only  some  thirty  leagues  distant 
fhom  the  isle  of  Fuego,  \Mfh  is  one  of  iSbit  ialea  <ff  Cape  Verde,  and  that 
they  might  reach  it  next  rLiy,  and  liaving  a  great  confidence  in  the  said 
watches,  resolved  to  steer  their  course  lliither ;  and  liaving  given  order  sti  to 
do,  tlicy  got  the  very  next  day  about  noon  a  sight  of  the  said  isle  of  Fuego, 
finding  themaelves  to  smI  directly  upon  it,  and  so  arrived  at  it  that  aAcmoon, 
as  he  had  ynid. 

Tlicse  watclu's  liaving  been  first  invented  by  ihc  cNccllcnt  M.  Iluygcns,  and 
fitted  to  go  at  sea  by  the  Riglit  Uouourable  the  i:^rl  of  Kincardin,  both  feU 
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lows  of  the  Royal  Society,  are  now  braug'ht  to  «  wonderfiil  peffieettoo.  The 

said  M.  Huvprens,  liavinp;^  been  iiifonncd  oflhc  surci'ss  of  tlie  ex|)eriinent made 
by  Major  Holmes,  wrote  to  a  friend  at  Paris  a  Icttc  r  to  this  effect :  — 

"  Major  Holmes  at  his  retuni  has  made  a  relation  concerning  tlic  uscfuhicss 
of  pendulums,  whidi  surpasses  my  expectation:  I  did  not  imagine  that  the 
watches  of  this  first  stnic-lurc  would  siiccccd  so  well,  and  I  had  reserved  iny 
main  hopes  for  the  new  ones.  But,  seeing  tliat  tliose  have  alread}-  ser\'cd  so 
successfully,  and  that  the  others  arc  yet  more  just  and  exact,  I  liuvc  tlie  more 
lieasoit  to  bdieve  diat  the  finding  of  the  longitude  will  he  brought  to  perfection-. 
Ill  tlie  mean  time  I  shall  tell  yon,  that  the  States  did  receive  my  proposition, 
when  I  (le.sired  of  them  a  patent  for  liiese  new  w^alrhcs,  and  the  recompense 
set  apart  for  the  invention  in  case  of  success ;  ancJ  tliat  without  any  difKcitlty 
Asy  have  granted  my  request,  commanding  me  to  bring  one  of  these  watchi» 
into  their  asscmhly,  to  cxpHrntc  unto  them  the  invention,  and  the  application 
thereof  to  the  longitude ;  wluch  I  iiave  done  to  their  contentment." 

T%e  Character  of  M.  db  Ferju.it,  Counsellor  of  Parliament  at 
TMoute,  btteljf  deeaued.       1.  p.  15. 

Thb  exedlent  perBon  died  in  1053.   He  was  a  general  scholar  and  a  man 

of  universal  genius ;  cultivating  jurisprudence,  poetry,  and  mathematics,  but 
especially  the  latter,  for  his  amusement.  Fermat  was  author  of  several  learned 
works,  on  subjects  relative  to  which  he  maintained  a  correspondence  with  the 
mort  (earned  men  of  his  time,  wi^  whom  he  was  justly  placed  among  those  of 
the  first  rank,  both  for  genius  and  acquirements. 

Many  partienl>r<  of  his  life  and  writings  maybe  Seen  mote  at  large,  in 
several  books  pubhbhed  on  biography,  &c. 

Extract      a  Letter,  iald^  written  from  Home,  toudm^  fhe  iate. 
Cornel,  and  a  Nm  one,    %  Signor  Jonv  BoMotm  Cdssoft.* 

N"  2,  p.  17. 

I  cannot  cnotigh  wonder  at  the  strange  agreement  of  tlie  thouglits  of 
that  acute  French  gentlemen.  Monsieur  Auzout,  in  the  Hypothesis  of 

*  J<i!in  Dominic  Cassini,  a  cclcbralctt  astn-irvomer,  was  boDi  in  Pit-dmont  \6'2.^,  and  operated 
.nmong  the  jeaiits  at  Genoa.  He  bad  sucb  a  turn  far  Latin  poetry,  that  some  of  bis  coniposiuuiin  were 
ininted  wbcD  he  wa  no  mme  than  elci-cn  yc>ar5  old.  He  afleiwaiib  devoted  himeclf  wholly  m  nulto> 
tualiQi,  partimbrly  atlronomy,  mul  in  l6'j<>  lie  was  ap]iointcd  professor  of  mathematics  at  Bologna. 
In  lUi't  he  made  an  accurate  obaervation  of  a  comet  which  then  appeared  j  and  be  determuMd  geom^ 
trioJIy  OiBapivieaBdeajentriEilx  of  a  pUnet,  finnitt  tmesndnanplioe}  apnAtam  vUcbKeiilBB 
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the  ioooKlfs  motion,  with  mine;  and  ptrtiodariy  st  dut  of  the  teUec 
I  hwr^  with  the  wtne  method  by  which  I  find  the  motion  of  this  comet, 
CMQy  found  the  principle  of  that  autlior's  Epliemerides,  which  he  then 
dMii^t  not  fit  to  declare;  and  it  is  this,  that  this  comet  moves  about  the 
Great  Dog;,  in  so  lai^  a  ciide,  tiiat  tliat  portion,  wfaidi  is  deacribed,  is  ex- . 
ceedingly  small  in  respect  of  the  whde  circiimfeience  of  it,  and  haidly  dia- 
tinguisliable  by  us,  from  a  straight  line. 

Concerning  tiie  new  comet  you  mention,  I  saw  it  on  the  1 1  th  of  Fcbniarv, 
aboutthe34thdGgraeof  Aiie8>  withanordiemlatitnde  Thedoudy 
waather  haa  not  yet  pennitted  me  to  aee  it  in  Andiomeda,  aa  othen-aAim  to 
havedooe* 

Extpad  ^  a  LeHer,  wiUmfmn  Pom,  omfOHwy  mme  R^iedkm  m 
part  of  0iepreee^ng  Letter.  JazouT.       2,  p.  18. 

JU  to  the  h)'potheais  of  Gem.  Dominic  Caaaiiii,  toucliing  the  motion  of  the 

comet  about  the  Great  Ddg  in  a  circle,  whose  centre  is  in  a  straight  line  dra\^•n 
from  the  earth  through  tlic  said  &tar,  I  behevc  it  will  shortly  be  published  in 
print,  as  a  thought  that  ooemred  to  me  in  diBoouiaii^  with  one  of  my  friends, 
who  maintained  that  it  tnmed  about  a  centre,  because  its  perigee  had  been  over 
ngninst  the  Great  Dog,  as  I  had  noted  in  my  Ephcmerides.  T]m  particular  I 
long  since  declared  to  many  t)£  my  acquaintance.  I  have  added  an  observation, 
whtdi  I  find  diat  Signior  Ounm  has  not  made,  vus.  that  there  was  ground  to 
think,  that  the  comet  of  i652  was  the  same  with  the  present,  seeing  that, 
besides  the  parity  of  the  swiAncss  of  its  motion,  tlic  peripec  of  it  was  also 
over  against  the  Great  Dog.  But,  to  state  what  grounds  I  had  for  these 
thonghts,  I  said,  that  if  they  were  tnie.  the  comet  mtist  needs  aocomplidi  it* 
revuhition  from  ten  to  twelve  yean,  or  thereabouts.  But,  seeing  it  appears  not 
by  history  that  a  comet  haa  been  seen  at  those  determinate  distances  c£  time, 

had  proooMnced  wm  tmpowlMe  to  be  totnA.  In  I6fo  he  mt  appotoed  iwiwclwf-gciwwi  of  the  fori 

tificatkmi  of  the  cAstle  of  UrliiiKi,  and  superintendent  of  the  n\cn  in  the  ecclcs^  ■  •■.-il  -,Late.  Hi* 
astronomical  pursuits,  hnwfu'r,  u  ere  siiU  continued  wiih  UiegrealeiO.  diJigeiice,  and  iiuuv  important 
discoveries  \>-ere  tJie  rcwnrd  of  hi*  industry.  In  1()6"6"  lie  printed  at  Rome  a  coUccdoDof  .istroinvaiical 
p«oes,  and  among  other*  a  Theory  of  Juptter'a  Sttellite*.  hewn  XIV.  of  Fmnt  ituad  leave  of  dm 
popelbrCaiiiaitocflnieloFnif.  whicb  wat  fpnited  in  butllio  tbneof  bisstajrvBsIiinitMt 
to  six  y«ars.  At  the  eiplratioii  of  the  term  he  was  comm.inJeJ  to  return;  aiul,  f>ii  liis  refusal,  his 
places  were  taken  from  him.  Ouiiiiii  was  the  tinit  prtt&MUf  o(  tbe  luyal  utAcrvaioi^'  at  Vmh,  uhich 
was  tiniithed  in  U<70.  Here  he  made  numeraua  observation),  and  in  i6M  be  discovered  fuur  satel> 
limof  Satum.  In  1695  he  went  to  lialjr  lo  examine  the  meriffian  line  which  be  bad  seUled  in  lOi.V 
In  I70otie  eootiniMd,  thnx^  Vnaee,  that  oyri&n  fine  whkb  had  been  bo^i  l<jr  IScnd.  lie 
died  in  171-.',  la  Ac  »7th  feat  of  la  age, 
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nor  that}  over  against  tlic  pei  igee  of  All  the  other  comets  of  which  parttculiir 
ohservationi  m  recorded,  are  always  Ibpnd  stars  of  the  fint  niQgtutade,  or  nich 

others  as  are  very  notable,  besides  ntfier  reasons  that  might  be  alleged,  I  shall 
not  pursue  this  i^)ecdation;  but  ratlicr  suggest  what  I  have  taJcen  notice  of  in 
my  reflections  upon  former  comets,  which  is,  that  more  of  Uiem  enter  inta> 
oar  system  hf  dMsign  of  Ubrs  and  sibaat  Spiea  vBginis,  Ihsii  by  all  the  other 
parts  of  the  heavens.  For  both  the  present  comet,  and  many  others  register- 
cd  in  history,  have  entered  that  way,  and  consequently  passed  out  of  it  by  tlie 
sign  Aries ;  by  which  also  many  have  enteied. 

I  hsm  obsemdthe  pontion  of  the  comet  dme  JismMuy  98,  esciy  dsy,  when 
the  weather  yjermitted,  vir-  Tnnnnry  29,  Februarys,  6,  10,  1",  IQ,  21,  'ifi, 
27,  and  March  0,  7,  S.  1  left  it  on  March  8,  at  the  18°  of  the  horn  of  Aries, 
almost  in  the  same  latitude}  and  I  am  apt  tobdiere,  it  will  be  eclipsed;  whick 
I  widk  I  msy  be  able  to  observe  this  evening,  if  itbenotabcsdy  passed. 

Ou  the  Mines  of  Mercury  in  Friuli ;  and  a  Wiuf  of  producing  IFind  . 
£y  /Ae  FaU  «f  Water,  JEty  Dr.  W^AVrsa  Pops.      2,  p.  21. 

The  nunes  of  mercaiy  in  FMi,  a  territory  bdonging  to  the  VeneUans,  are 
about  a  day's  journey  and  a  half  distant  from  Goritia  northwards,  at  a  place 
called  Idria,  -sitnritfd  in  a^•alk•y  of  the  Julian  Alps.  They  have  been,  as  1  am  in- 
formed, these  lOO  years  in  the  possession  o(  the  emperor,  and  all  the  inliabi*. 
taots  speak  Uie  Sdavonian  tongue.  In  going  thither,  we  travelled  sevenil 
hours  in  the  best  wood  I  ever  saw  before  or  since,  being  very  full  ot"  firs,  oalcs^ 
and  beeches,  of  an  e\f  r  t  r  linar)'  thickness,  straightness,  and  heigltt.  The  town 
is  boilt,  as  usually  towiiii  m  the  Alps  are,  all  of  wood^  the  diurch  only  except- 
ed, and  another  house  wherein  the  overseer  lives.  When  I  was  diete,  in 
August  last,  the  valley,  and  the  mountains  too,  out  of  whicli  the  mercuiy  was 
diip,  were  of  as  pleatymt  a  verdure  as  if  it  liad  been  in  the  midst  of  spring, 
which  they  there  attribute  to  the  moistncss  of  tlic  mercury  ;  how  truly,  1  dispute 
not.  That  mule  wludi  we  went  into,  the  best  and  faif^  of  them  all,  waa 
dedicated  to  Saint  Baibaniy  as  the  other  mines  arc  to  other  saints :  the  depth 
of  it  was  125  paces,  every  pare  of  that  country  being,  as  they  informed  us, 
more  than  five  of  our  feet.  Tiicre  are  twu  ways  down  to  it ;  the  shortest  per- 
pendicular way  is  that  whereby  tliey  bring  up  the  mineral  in  great  budbets, 
and  by  which  oftentimes  some  0^  the  workmen  come  up  and  down.  The  other, 
whirh  is  the  usual  way,  is  at  the  beginning  not  difficult,  the  descent  not  being 
much ;  ihe  greatest  trouble  is,  that  in  several  places  you  cannot  siand  upright : 
but  this  holds  not  long,  ber<m  you  come  to  descend  m  earnest  by  perpendicu- 
lar ladders^  where  the  veigbt  of  one*s  bo^y  is  found  very  sensibly.  At  ^  end 
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4t£  each  bdder  there  am  bauds  across,  where  we  mty  btmhe  » little.  The 
*  ladders,  as  w-e  soid,  are  perpendicular,  but,  being  imagined  pioductod,  do  not 

rnr  kr  one  lackler,  but  several  parallel  oiu'S.  Being  at  the  bottom,  wo  saw  iia 
nioie  tliaju  what  v,'c  sayr  before,  only  the  pUoe  wlienoe  the  nuneral  came.  All 
die  way  down,  and  the  bottom,  where  there  are  severd  bnes  cut  out  in  the 
movnUun,  is  lined  and  propt  with  great  pieces  of  fir-trees,  as  thick  as  they  can 
be  set.  They  dig  the  mineral  with  pickaxes,  following  the  veins.  It  is  for  the 
most  part  hard  as  a  stone,  but  more  wdgfa^i  of  a  livcr-ook>ur,  or  Uiat  of 
crocus  metaOorom.  I  hope  shortly  to  «how  you  some  of  it.  IlKre  isabosome 
iaoft  earth,  in  which  you  pltitily  sec  the  mercury  in  little  particles.  Beaides 
this,  there  are  oftentimes  found  in  the  mines  round  stones  flints,  of  several 
sizes,  very  like  those  globes  of  hair,  which  I  have  often  seen  in  England, 
taken  out  of  die  bellies  ttoien.  Tfam  are  also  several  marcasites  and  ston<» 
which  seem  to  have  qpedca  of  gold  in  diem ;  but  upon  dul,  they  say,  they  find 
none  in  them.  These  round  stones  are  some  of  them  very  ponderous,  and  well 
imprecated  with  mercury ;  others  light,  having  little  or  none  in  them.  The 
manner  of  getting  themeremy  is  dus:  They  take  of  die  earth,  brought  up  in 
Irackets,  and  pul  inlo  •  sieve,  whose  bottom  is  made  of  wires  at  so  gi«at  m 
distancf'  tfiat  ynu  rrny  put  your  finger  betwixt  them:  it  is  carried  to  a  stream 
.  of  running  water,  and  waiihed  as  long  as  any  thing  will  pasfi  through  the  sieve. 
That  «ardi  which  passeth  not,  is  Ud  aside  vpott  anodier  heap :  tliat  which 
ftasaedi,  reserved  hi  the  hde,  and  tdcen  up  again  b)  tlie  second  man,  and  ao 
on,  to  about  ten  or  twelve  sieves  pnit!iially  less.  It  often  hapfiens  in  the 
iirst  hole,  where  the  second  man  takes  up  his  earth,  that  there  is  mercury  at 
dte  bottom  t  but  towards  the  ftrtherend,  where  theintervda  of  the  wires  are 
.less,  it  la  found  an  very  great  proportion.  TIic  earth  laid  aside  is  pounded,  and 
the  same  operation  repeated.  The  fine  small  earth,  that  remnins  after  this, 
and  out  of  which  tliey  can  wash  no  more  mercui^',  is  put  into  iron  retorts  and 
stopped,  because  it  should  not  611  into  the  receivers,  to  which  they  are  hited. 
The  fire  forces  the  merowy  into  the  receivers :  the  offioo'  unluted  aeverd  qf 
them  to  show  us ;  I  observed  in  all  of  them,  that  he  first  poured  out  perfect 
mercury,  and  after  that  came  a  black  dust,  which  being  wetted  with  water,  dia- 
covered  itself  to  be  mercury,  as  the  other  was.  They  lake  the  caput  mortuum 
and  pound  it,  and  mewthecpendoo  as  kng  as  th^  can  get  any  mereoiy  out 
of  it. 

We  baw  tikere  a  man,  who  had  not  been  in  tiie  minas  for  aiboxe  half  a  year  be- 
forc,  so  foil  of  mercury,  that  putting  a  piece  «f  brass  in  hia  moudi,  or  rubbing 
it  in  his  fingers,  it  immediately  became  white  like  silver;  I  mean  he  produced  the 
aame  e^t  as  if  he  had  ndibed  mercury  upon  it  $  and  was  so  paialytiG^  that  he 
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oould  not,  tvitb  both  his  hands,  carry  a  glaas  half  fiitt  of  wine  to  his  mouth 
without  spnitng  it,  though  he  loved  it  too  wdl  to  Hutm  it  amj. 

Ttic  Bhiving  of  Fire  by  the  Fall  of  Water.   By  the  tame. 

N'  2,  p.  25. 

In  the  brass  works  of  Tivoli  near  Rome,  the  w^r  blows  the  fire,  not  by 
moving  bellows,  but  by  sffixr^ng  the  vnoA,  See  fig.  i ,  pi.  1 ;  where  A 
is  the  stream ;  B  the  fall  of  it ;  C  the  trunk  into  which  it  foils ;  L  G  a 
pipe  :  G  tlie  orilice  of  the  pipe,  or  nose  of  the  bellows ;  G  K  tlu*  heartli  ; 
E  a  hole  in  the  pipe ;  F  a  stopper  to  the  hole ;  D  a  place  under  ground,  by 
which  the  water  raas  away.  Upon  stopping  the  hole  E,  there  is  a  per- 
petual strong  wind  issuing  forth  at  G.  But  6  being  topped,  the  wind  rushes 
out  so  vehemently  at  £,  that  it  will  support  a  ball  plajing  above  the  hole 
there.  •         .  , 

Ah  Extract  of  a  Letter,  cmfaimttg  aome  Olservatlons,  made  in  the 
:    Ordering  rf  Silk-  f forms,  communicated  by  Mr.  DuxiLEY  PjuoR, 
from  Mr.  EvwARD  Digges.    N'  2,  p.  26. 

I  herewith  offer  to  your  Society  a  small  parcel  of  my  Virginian  silk.  What 
I  have  observed  in  the  ordering  of  siIk.womi£,  contrary  to  the  received 
opinion,  is: 

J .  That  I  have  kept  haves  34  hours  after  they  are  gathered,  and  flung  water 
upon  them  to  keep  them  from  witliering;  yet  when  (w  ithout  wiping  the  leaves) 
1  fed  the  worms,  I  ob!>er\'al,  they  did  as  well  as  those  fresh  gathered. 

3*  1  never  observed  diat  the  smdl  of  toboooo,  m  amdb  that  are  rank,  did 
any  ways  annoy  the  worms. 

3.  Our  country  of  Virpnia  is  very  much  subject  to  tliiin(lci-«; :  and  it  hris 
thundered  exceedingly  wiicn  1  have  had  worms  of  all  sorts,  some  newly  hatclied, 
some  half  way  in  their  feeding  i  others  spinning  their  silk ;  yet  I  found  none 
of  them  concerned  m  the  thunder,  hut  kept  to  their  business^  as  if  diere  had 
been  no  such  thincr. 

4.  I  have  made  many  bottoms  of  the  brooms  (in  wiiich  hundreds  of  worms 
spun)  of  holly ;  and  tlie  prickles  were  so  he  fiom  hurting  them,  daat  even  txuti 
those  prickles  th^  tint  hegm  to  make  thdr  bottoms. 

[See  iUitiuT  go  (he  otdetiiig  of  SUk-womu  in  No.  5  bcrcaftcr  J 
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Jccounf  of  Mkrographia,  or  the  Phynological  Descriptions  of 
Minute  iiodies,  made  bjf  magtitfjfWg  Glauet.   ^  Mr.  RobeiiT 

Hook.    A'"  2,  p.  27- 

Hook's  Micrograpkia,  or  Physiological  Detcriptions  qf  Minute  Bodies^  stilt 
naintrins  a dcMrved  reputation;  many  of  the  figures  ueakindofstandaitlrepve- 
sentilions,  fiom  which  most  succeeding  authors  on  similar  sul^ects  have  co^ed. 
Amnnp  the  most  excellent,  though  not  altogether  free  from  minute  faults,  are 
those  of  the  common  mite,  the  flea,  the  buse,  the  gnat,  and  the  ant.  The 
figures  were  all  drawn  bjr  his  own  hand.  A  new  edition  of  this  work,  with 
abbreviated  descriptions,  was  published  in  the  year  1749.  In  this  edition  tlio 
part  relative  to  the  Barotcepe  the  ifygrota^,  the  engine  for  grinding  «ptie 
glasses,  &c.  in  omitted. 

Some  Oh*ervatifm*  and  Experiments  upon  May-Dew,*  By  Mr,  Tboius 

Hekshaif.    N'  3,  p.  33. 

That  inpeniotts  gentleman,  Mr.  Tliomas  Hensh-iw,  havlnjj  hnd  nrrasion  fa 
make  use  of  a  great  quanlit)'  of  May-dew,  dul,  by  several  c:isuai  essays  ou  liiat 
subject^  make  the  following  oboervatWis  and  trials,  and  present  them  to  the 
Royal  Society. 

It  appears  from  this  paper  that  dew,  far  from  being  a  ptire  or  unadulterated 
water,  is  in  reality  of  a  more  mixed  nature  than  most  others. 

Dew  newly  ^diered  and  filtered  throngN  a  dean  linen  cloth,  though  it  he 
not  very  clear,  is  of  a  ycllowbh  colour,  somewhat  npproaching  to  that  of 
urine.  In  moderate  quantities,  it  does  not  easily  putriA ,  though  kqjt  for  a 
longtime;  hut  in  ki^  quantities,  as  of  four  or  five  gallonti,  it  putrifics,  and 
deposits  a  Uadk  sediment. 

Mr.  Hcn'^haw  having  several  tubs  with  a  good  quantity  of  dew  in  them  set 
to  putrify,  and  being  about  to  pour  out  of  one  of  them  to  make  tise  of  it, 
foiuid  in  the  wiUer  a  gieat  bunch,  larger  than  his  fist,  of  those  insects  com- 
monly called  hog-lioe  or  millqwdes^'  tangled  together  by  their  kmg  taifa,  one 

*  What  Ti  cnnnmilT'Ciilted  Sbjr-dew  ii  •  nraet  lut  cmBmaililhiM  li^iarduchatged  fiom  the 
bodies  of  >n<i<]I  insects  infesting-  the  leaves  of  pkmli,  sad  kaoMrik  tD  mioBiBito  Iqr  the  ume 
Aj^iiie*.   Tbej  are  called  bj  the  French  piceitMis. 

.   i  The  insects  Jbcsft  imiwtieily  edU  mUkpedea  appear  ndicr  to  hafe-beea  ibe  lame  or  nmg- 

gpH  eitlicr  ofihe  flwica  penduk  or  term.  The  other  insects  which  Mr.  H.  observed,  were  the  hnx 
or  m.iggt  t*  of  tlie  comnKHi  gnat,  &c.  The  most  important  pcirt  of  the  paper  is  the  ctmcluding  para- 
gT.?i>h,  detTidii  ir  II  I  a  groit  <jvuntity  ot  valine  matter  is  t.oiiii<iii.%1  m  iLc  dew.  The  preciac  na- 
ture of  this  saline  inatter  remains  jret  to  be  aseertaioedi,  and  is  on^uestionably  a  wbiect  whicfa  veil 
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c»f  whidi  came  out  of  cveiy  oiw  of  thdr  bodies,  about  the  diieknew  of  a  hone- 
hair  :  the  insects  all  lived  and  moved  after  they  were  taken  out 

Evapornting:  mvny  preat  qitantittes  of  his  putrificd  devv  in  ph<.^  basons,  and 
other  earthen  glazed  vessels,  he  at  last  obtained,  as  he  renienibers,  above  two 
pound  of  grayish  earth,  whidt  when  he  had  washed  with  more  of  ^  same 
dew  out  of  all  his  basons  Into  one,  and  evaporated  to  dryness,  lay  In  leaves  OQO 
libovc  another,  not  unlike  to  some  kind  of  brown  paper,  but  ven,*  fn:ible. 

Tlut  tiuung  tinii  earth  out,  aiul  after  he  had  well  ground  it  on  a  inarbic,  and 
given  it  a  saaart  fire,  in  a  coated  retort  of  glass,  it  soon  mdted,  and  became  a 
cake  in  the  bottom  when  it  was  cold,  and  looked  as  if  it  had  been  salt  and 
brimstone  in  a  crrtnin  proportion  melted  to|?ct!icr :  but,  as  he  remembers,  was 
not  at  all  uiiiummable.  This  ground  aguin  uu  a  marble,  he  aaya,  turned 
spring  water  of  a  reddish  puiple  oolour. 

Tllat  by  often  calcining  and  filtering  this  earth,  he  at  last  extracted  abottt 
two  ounces  of  a  fine  small  whiti'  mU,  which  examined  throup^h  a  g;o(x\  micro- 
scope, seemed  to  liave  sides  ami  angicii  ui  tiie  some  number  and  tigurc  as 
roclipetre,  (roclusalt.) 

The  Motion  of  the  second  Comef  predlcfed,  hif  the  same  GentlbmoH 
(M,  JuzovtJ  who  predicted  thai  qf  the  former.    N"  3,  p.  36. 

M.  Auzout  here  obser\'es,  first  in  general,  that  tin-  rirrtimstances  of  this  se- 
cond comet  are  contrary  to  Uiose  of  the  former,  in  almost  eveiy  particular : 
such  as,,  that'  the  former  moved  veiy  swift,  but  this  r«r  ratba' slow :  thm 
camtMty  to  the  order  of  the  signs,  from  east  to  west ;  but  this  following  them, 
from  west  to  cast :  that,  from  south  to  north ;  this,  fi-om  north  to  wtith,  so 
far  as  observed :  thatf  on  the  side  opposite  to  the  sun ;  this,  on  the  same  side  : 
thatf  in  its  perigee  at  the  time  of  its  <qip08ition;  ikis,  oat  of  the  time  of  its  con- 
junction :  that  both  the  body  and  train  of  this  latter  were  much  more  brig^ 
and  vivid  thnn  the  former. 

After  this  he  descends  to  particulars,  stating  that  he  began  to  observe  this 
'Comet  April  2,  1665,  which  he  otmtinued  but  a  few  days  following;  from 
.which  he  infers,  that  the  line  hitherto  described  by  it  resemUes  a  great  circkr 
as  it  is  found  in  all  other  comets  in  the  middle  of  their  course.    He  finds  tlie 
said  circle  inclined  to  the  ecliptic  about  36°  3if;  and  the  nodes,  where  it  cuts 
it,  near  the  beginning  of  Gemini  and  Sagittan  :  that  it  dectines  from  the  eqoa. 
.tor  about  afi^,  and  CUta  it  towards  the  11°;  aiul  consequently  that  its  greatest 
latitude  milst  have  been  near  Pisces,  about  March  24;  and  its  greatest  declin- 
•tioD,  towards  the  25°  of  the  equator,  whidi  will  M  about  April  11.  He 
4  . 
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places  its  perigee,  Mardi  27,  in  about  15"  of  Pisces,  a  UtUe  more  westerly 
than  Jdartiubt  or  tiie  wing  of  FqgMnBs  and  Ihafc  it  would  be  In  oon|iinctiot» 
with  the  sun  April  Q.  But  he  concludes  by  reooouiiending  farther  dbmvtlSoat, 
to  settle  these  porticuUn  more  accurately. 

The  Admcte  ghen  by  Mameur  PBTiTt*  Intendmt  tf  ihe  Fbriifieaiittnt 
Normandy,  ttmddiig  the  Cof^imeHtm  of  ike  Ocean  and  Me£ier^ 
ramau,  N*3,p,Al» 

This  intelligent  gentleman,  Monrieur  Petit,  hivillg  been  consulted,  touch- 
ing the  conjunction  of  the  Ocenn  rrn  !  MeditenaMan,  deliven  first  the  ftO" 
position,  and  then  gives  his  thoughti*  upon  it. 

Having  Mated  the  propontion,  or  the  boi&iesa  to  be  effiscted,  the  artist  re- 
marks that  the  data,  or  circumstances  given  him,  are  not  sufficient  for  deter- 
mining the  question,  which  therefiaire  he  dedin«  for  the  present.  The  paper 
then  concludes  as  follows: — 

Hiis  artist  having  thus  prudently  waved  thia  proposition,  diverts  himself  with 
reflecting  upon  several  others  of  the  fike  nature  t  among  which  he  insists  chiefly 
tipon  two,  whereof  one  is  that  so  mtich  cclcbmted  in  Egypt ;  the  other,  of 
Genimny.  And  he  is  of  opinion,  tliat  the  most  important  of  all  is  that  of 
conjoining  the  Red  Sea  by  the  Nile  with  the  Mediterranean,  vbidi  he  looks 
upon  as  th<'  most  cxccllciu  conveniency  to  go  into  the  East  Indies,  without 
tloubling  the  C:?j)e  of  GockI  IIojk-  ;  and  yet  it  could  not  be  executed  by  those 
great  kings  of  Kg>pt,  who  raised  so  many  stupendous  pyramids ;  although  in 
his  opinioo  the  raaaoaa  alleged  by  hiatoriana  to  justify  them,  for  having  aban- 
doned that  undertaking,  are  of  no  validity ;  and  that  the  Red  Sea  cannot 
be,  as  thc)  fearecl,  higher  than  the  Nil^  and  therefore  cannot  endanger  the  in- 
undation of  Kgypt 

The  other  proposition  was  made  to  Charlemagne,  anno  7Q3,  for  joining 
the  Euxine  Sea  and  the  Ocean  together,  by  a  cliannel,  which  was  begun  for 
that  end,  and  designed  to  be  2<yy^  pnrcs  lonp',  and  100  paces  broafl,  I  ctv  rt  a 
tiie  river  Altmull,  falling  into  the  Danube  above  Aatisbon,  and  the  river  Kott, 
passing  at  Nnremberg,  and  flienice  ranning  into  Ae  Mahie,  and  so  into  the 
lUiane.  But  yet  this  abo  proved  aboirthre,  though  at  fint  there  was  great  wp- 
pearanee  of  sqooeM* 

*  Peter  Pttxt,  a  French  imthenutidan,  was  bora  at  Monthfoi^  dMHt  lUW*  l!f  IbsAfWaf 
Cndimd  Bipiulini  be  wai  mode  engineer  to  the  king,  upon  whoie  oooomim  he  was  tent  into 
Mfyj—Ht  vas  ths  anllwr  of  Mveial  woriu  <n  phjakal  and  aitnuMtninl  nib^cta,  and  died  ta 
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Of  Ihe  Jf'ai/  ofli'iirnigRattle-snahes.  BijCupt.  Sir.,is  Taylor.  N'3,  p.  43. 

There  being  not  long  since  occasion  given  at  a  meeting  of  the  Royal  Society 
to  cUsooune  on  rattle^snakes,  that  worthy  and  inqui^tive  gentleniBn,  Captain 
Silas  Taylor,  related  the  manner  how  thi-y  were  killed  in  \'irginia,  whkh  he 
afterwards  was  pleased  to  irive  in  writing,  attested  by  two  credible  persons  in 
whose  presence  it  was  done;  wliicii  is  as  follows:-^ 

The  wild  penny-royal*  or  dittany  of  Vii^nia,  grows  straight  up  about  one 
foot  Iti^li,  \"'ith  the  lea\-es  like  penny-royal,  %vith  little  blue  tufts  at  the  jaimng 
of  the  braiiLhcs  to  tlif  ])l:int,  the  colour  of  ilu-  'rr-vf^  being  a  reddish  green, 
but  the  water  distilled,  of  the  colour  of  brandy,  of  a  tujr  yellow:  tlie  leaves  of  it 
bruised  ««  very  hot  and  biting  Upon  the  tongue:  and  of  these,  so  bruised,  th«y' 
tool  some,  and  having  tied  thcin  in  tlie  (  It  rt  of  a  long  stick,  they  held  them 
to  the  nose  of  the  rattle-snake,  who  by  tunung  and  wrtegling,  laboured  as  much 
as  she  could  to  avoid  it:  but  she  was  killed  witli  it  in  less  than  half  an  hour, 
and,  as  was  supposed,  by  the  scent  thereof;  whieh  was  done  in  the  year  ]657» 
in  the  month  of  Jul) ,  at  which  season  th^  repute  those  creatures  to  be  in  the 
greatest  vigour  for  their  ]x>ison. 

The  saine  gentleman  alterwards  affirmed,  that  in  those  places  wliere  tlie 
wild  penny-myal  or  <Uttany  grows,  no'rattle-snakes  are  observed  to  come. 

A  lielalion  of'  Fersons  killed  by  subterraneous  Damp$.\    By  Sir. 

Robert  Moray.    N'^,p.A  l. 

Tl>is  relation  sets  forth  that  seven  or  eight  men  and  one  woman  were  instan- 
taneously suffbcated  by  gumg  into  the  waste  in  an  old  cod-pit  fdl  of  the  damp. 

*  Hie  plant  lierc  mentioned  u,  perhapn,  tome  spedei  of  tencrium  or  satureia,  or,  a*  aome  have 
aupposed,  ofcnnila.  tAmj  other  )danU  have  baen  extoDed  for  (heir  anppoied  powen,  at  antidotes  to 

t!iL'  p<iwjn  of  the  niule-*nakf.    Tlic  moNt  ooJelsrattHi  is  ttu*  fiilii^afa  m mf^/i,  uhtrli,  however,  it  only 
^nKll•^^tl>^xi  to  an  is  an  aiitkkilc  wLcu  Ukcn  iiitcm;illy,  a*  well  as  jj)plu;d  externally,    tlie  rrlatioD  in 
ibe  present  paper  certainly  borders  on  the  marvclloua,  and  has  accordingly  been  fiud  Upull  $$  *  fWjpBt 
flihjM  of  n&aite  I7  Sir  JoliD  HiU  in  bU  "  Jknop  «^  1^ 
+  What  ii  called  the  imp,  or  eiimt  damp,  io  these  and  other  uaiiwa,  iafiiad  iSr  0t  cariMote  aeld 

Ti  U  (jf  thf  sjm"  nature  with  the  (lc!elerioiii,  gas  of  the  Jijgs  gtoltu  ({^tta  dt'  Caui)  near  N'.iplen. 
Beiiig  heavier  than  coinraoD  air,  ii  o<  tuines  tl»e  /«arr  part  of  tl>esc  subierramwi*  place*.  If  a  lighted 
candle  becomes  ^jukklf  and  ^olly  cxtingtiiahed^  wheoletdoM-n  into  (Irsc  exca^'atinns,  experienced 
mioen  vill  not  VWtnre  to  wotk  in  them.  In  the  ufftrfnU  at  coal  pits,  and  other  minei.  then 
ii  eAen  another  Vtnd  of  g»<,  rjiUed  the>i  r  damp,  which  w  hilfaumaritle  air,  or  hydrogen  gna;  th« 
MukWn  I  x()lu«'ion  of  I  'i  1: 11  soiiiei  ni!-  1-  - -  i  ,  iliuic  who  were  employed  about  these  pits,  as 
will  be  seen  by  the  nanativcs  that  will  be  tuterted  in  ihe  subseqjueDt  vohimes  of  this  Alandgfi' 
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(y  the  Mineral  of  Liege,*  yielding  both  Brimstone  and  Utriol,  and 
the.  Method  uf  extracting  them  oui^  tit  a»  M*ed  at  Ldege.  Jig 

UoBEm-  Mon.ir.    N°  3,  p.  45. 

The  minem!,  out  of  which  both  brimstone  and  vitriol  are  extracted,  is  not 
much  unlike  lead  ore,  and  has  often  mtich  lead  mingled  with  it,  which  is  scpa- 
nted  by  picking  it  Scorn  die  rest.  The  mines  nesemble  our  English  GoeI.inines, 
jiug,  aocoifding  to  the  dcptli  of  the  mineral,  15,  20,  or  more  fathoms.  To  make 
Hritn<!tone,  thev  break  the  ore  into  small  pieces,  and  put  it  into  earthen  rmri- 
Wes  five  feet  long,  square  and  pyramid-wise.  The  entrj'  is  near  a  fool  square. 
Tliese  crudbles  are  laid  sloping,  eight  undermost  and  seven  above  them,  (as  it 
were  between  them)  that  the  fire  may  come  at  them  all,  each  having  its  particu- 
lar fltmare.  The  melted  brimstone  drops  out  at  the  small  end  of  the  crucible, 
and  falls  into  a  leaden  trough  (common  to  all  the  said  crucibles),  through  wiiich 
there  rans  a  continual  stream  oold  WKter»  oonviqwd  thither  by  i^ipes,  for  the 
,  purpose  of  cooling  the  fused  sulphur,  which  i.s  usually  four  hours  in  melting. 
After  this  distillation  of  tlic  sulphur,  the  ashes  (or  residuum),  being  scraped  out 
of  the  crucibles,  are  employed  (mixed  with  other  lixiviated  ashes)  to  nnake 
copperas  or  vitriol ;  for  ivhidi  puqiose  they  are  thrown  into  ft  square  planked 
pit  in  the  earth,  about  four  feet  deep  and  eight  feet  square,  and  are  coivered 
\nth  water.  In  this  they  remain  t^\  enty-four  hours,  or  until  an  egg  will  swim 
upon  the  liquor,  which  is  a  sign  that  it  is  strong  enough.  When  this  liquor  i$ 
tp  be  boiled,  they  let  it  run  through  pipes  into  the  kettles,  adding  to  it  half  as 
much  mother-water,  i.e.  the  Water  which  was  left  in  {rt  ,i ms  crystallizations 
of  the  vitriol.  The  kettles  are  made  of  lead,  four  feet  and  a  half  high,  .six  feet 
long,  and  three  feet  tHt)ad,  oud  are  pbced  upon  iron  grates.  In  tliese  the  liquor 
is  boiled  with  a  strong  ooal  fire  twenty-four  hibun  or  more,  till  it  aoqunes  a 
proper  consistence ;  when  the  fire  ts  taken  away,  and  the  liquor,  after  being 
suffered  to  coo!  a  little,  is  let  out  througli  holes  made  in  the  sides  of  the  kettles, 
and  conveyed  through  wooden  conduits  into  several  reser\'oini  three  feet  deep. 

AeeotuU    Mr.  Boruis  Experimeuitd  IStiory  •/  Oold,       3,  p.  46. 

He  shews, 

1.  That  not  only  all  sorts  of  acid  and  alcalizate  salt?,  and  spirits,  even  spirit 
of  wine,  but  also  sugar,  and  sugar  of  lead  mixed  with  snow,  are  capable  of 
fireesiog  other  bo(£es,  and  upon  what  account  they  are  so. 

*  TkU  ntin^ral  is  a  pyntea,  and  ibe  procen  here  dncribed  for  eKtractiog  tulpbur  and  vUrioi  (ml- 
ttaiscrim)froosi(,  ii  ned  to  thb  Aqr. 
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a.  That  ainaitg  the  substmees  capable  of  bdng  frcMseti,  Otere  are  not  only  all 
gross  sorts  of  saline  bodies,  but  such  also  as  are  freed  from  thdr  grosser  part^ 
not  exccptinp:  s]>irit  of  urine,  the  luivimn  of  pot^whea,  nor  oil  of  tartar,  per 

deliquiunif  itself. 

3.  That  many  very  spirituous  liquors,  freed  from  ^eir  aqueous  ports,  cannot 
be  brought  to  6«e2e,  neither  naturally,  nor  artificially :  And  liere  ia  oocMKmall/ 
mentioned  a  wny  of  keeping  moata  unpaaaable  in  very  cold  oountrie^  leoofdedt 
by  Olaus  Magnus. 

4.  What  are  die  n-ays  proper  to  estmiate  the  greater  or  ies«  coldness.of 
bodies;  and  by  what  means  we  can  measure  the  intenseneas  of  cold  produced  by 

arf,  beyond  that  which  nature  needs  to  cinp!()\  fnr  thp  freezing  of  water;  as 
also,  in  wliat  i»oportion  water  of  a  moderate  degree  of  coldness  will  be  made  to 
duinkbymowandaalt,  before  it  begin  by  congelation  to  expand  itself;  and 
then,  how  io  measure,  by  the  differing  weight  and  densi^of  the  same  portion  of 
water,  what  change  was  producetl  in  it,  betwixt  the  hottest  time  of  summer, 
and  first  glaciating  degree  of  cold;  and  then  tlie  highest  which  our  author  could 
produce  by  art :  Where  an  inquiry  is  annexed,  whether  the  making  of  these  kinds 
of  trials,  with  the  waters  of  the  particular  rivers  and  seas  men  are  to  sail  ui,  may 
afford  any  useful  estimate  whether  or  not,  and  how  mac-h,  ships  may  on  those 
u-aters  be  safely  loodcn  more  in  \iinter  than  in  summer  ?  'J  o  whicli  is  added 
the  way  of  makii^  exact  discoveries  of  tlic  difFcrcui  degrees  of  coldness  in  difier- 
cnt  region^  by  such  thermometers  as  are  not  subject  to  the  alterations  of  the 
atmosphere's  gravitation,  nor  to  be  frozen. 

5.  Whetlier  in  cold,  the  diffusion  from  cold  bodies  be  made  more  strongly 
downwarils,  contrary  to  tliat  of  hot  bodies:  Where  is  delivered  a  way  of  freezing 
liquors  without  danger  of  breaking  the  vessel,  by  making  them  begin  to  fivese 
at  the  bottom,  not  the  top. 

(j.  Whether  that  tradition  be  tnie,  tlint  if  frozen  apples  or  ejrps  be  thawed 
^uear  the  fire,  they  wiU  be  thereby  spoiled,  but  if  immersed  in  cold  water,  the 
internal  cold  will  be  drawn  out,  as  u  su|^sed,  by  the  external  colds  and  the 
frozen  bodies  will  lie  harmlessly  thawed.  Item,  Whether  iron,  or  other  metala, 
jrlass,  stone,  chce.<«c,  8fc.  exposed  to  tlie  freezing  air,  or  kept  in  snow,  or  salt, 
tipon  the  immersing  than  in  water  will  produce  any  ice.  hem,  Wliat  use  may 
be  made  of  what  happena  in  the  different  ways  of  thaming  eggs  ami  a|>ples,  by 
app^ng  tfie°  observation  to  other  bodies,  and  even  to  men,  dangerously  nipped 
by  excessive  a»?d.  Where  is  added  not  only  a  memorable  relation,  how  tlie 
whole  body  of  a  man  was  succet^sfully  thawed  and  cased  all  over  with  ice,  by 
being  treated  aafroseneggs  and  apples  arc;  |)ttt  also  the  iuciferousneas  of  such 
experiments,  as  theses  and  likewifle,  what  Uie  tSexHa  of  cold  may  be,  as  to  the 
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conservatioo  or  destruction  of  the  textures  of  bodies :  and  in  particular,  how 
nieat  flodiirink  may  be  kefit  good,  in  very  cold  coootries,  by  keeping  it  under 

water,  without  glaciatinn.  As  also,  how  in  extreme  coH  countries,  the  bodies 
of  dead  men  and  other  aniniais  may  be  preserved  many  years  entire  and  unpu- 
trified :  And  yet,  how  such  bodies,  when  unfrozen,  will  appear  quite  vitiated 
by  theexoeMiwe  cold.  Where  it  ii  fwther  inqtured  kito,  whether  come  pfaunts, 
and  other  medicinal  things,  that  have  specific  virtues,  w  ill  lose  them  by  being 
thoronsrbly  congealed  and  (several  wavsl  thawed?  And  also,  wlielhcr  frozen  and 
thawed  liartshoro  will  yield  the  same  quantity  and  str^igth  of  salt  atul  saline 
apirit,  as  when  unfiosen  i  Item,  Whethsr  the  electrical  feculty  of  amber,  and 
the  attractive  or  directive  virtue  of  loadstones,  will  be  either  impaired,  or  any 
tvavs  altered  by  intense  cold  ?  This  head  is  concluded  some  considerable  re- 
mariu  touching  the  operation  of  cold  upon  bones,  steel,  brass,  wood,  bricks. 
-  7>  What  bodies  are  expanded  by  being  frozen,  and  how  that  enponaion  is 
evinced.  And  whether  it  is  caused  by  the  Intrusion  of -air :  A»  «lsq,  whether 
what  is  contained  in  icy  bubbles  is  taie  and  elastic  air,  or  not. 

8.  Wliat  bodies  they  are,  tiiat  are  contracted  by  coki;  and  how  that  con- 
traction is  evinced  i  Where  it  is  inquired,  «4iether  chytnioal  oils  will,  by  oon- 
gdation  be  like  cxpresaed  oils,  continetodi  or,  like  aqueous  liquom,  ex- 
panded? 

g.  What  are  the  ways  of  measuring  the  quantity  of  the  expansion  and  con- 
traction of  Uquon  by  cold.  Aad  bow  the  authoc^saoconnt  of  diis  natter  agree* 
with  wtwt  navigBtors  into  cold  climates  mention  from  experience,  touching 
pieces  of  ice  as  high  as  the  masts  of  their  ships,  and  yet  the  depth  of  these 
pieces  seems  not  at  all  answerable  to  what  it  may  be  suj^osed. 

10.  How«tra^g  the  expannon  of  ireesitig  water  is.  Wliere  are  enumerated 
the  several  sorts  of  vessels  whk  li,  liuing  filletl  with  water  and  exposed  to  the- 
cold  air,  do  burst;  and  where  also  the  wcij^ht  is  expressed,  that  will  be  removed 
by  the  expansive  force  of  freezing.  Whereunto  an  inquiry  is  subjoined,  whcncu 
the  prodigious  force  observed  in  water,  expanded  by  glaciation,  should  proceed 
.And  whether  this  phenomoion  may  be  solved,  either  fay  tfae  Gutedan,  or  fipi. 
ourean  hypothesis  ? 

1 1.  Wiiat  is  the  sphere  of  activity  of  coU,  or  tlw  space  to  whose  extremities 
every  way  the  actkm  of  a  cold  hody  b  able  to  readi ;  where  the  ditHculty  of 
defeermining  these  limits,  together  with  the  causes  thereof,  being  with  niudt 
grcumspcction  mentioned,  it  is  observed,  that  the  sphere  of  aeti\  ily  of  cold  is, 
(xcecding  narrow,  not  only  in  comparison  of  tliat  of  heat  in  fire,  but  in  com- 
fariiOD  of,  as  it  were,  the  atmosphere  of  many  odorous  bodies ;  and  even  in 
comparison  of  the-tifhere  of  activity  of  the  more  vigorous  loadstones,  insomudi, 
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that  the  author  has  doubted,  whetlier  the  sense  toidd  cUscem  a  cold  body,  otiier<t 
wise  then  hy  immediate  eontact.  Wheve  aevcfal  ex|wrimenis  an  ddimned  for 

the  examining  of  this  rnalttT,  t(>p:>(  tlu  r  witli  a  curious  relation  of  the  way  used 
in  Persia,  tho\ig!i  ;i  very  licit  climate,  to  furni>h  tlicir  conservatories  with  solid 
pieces  of  ice  of  a  ooni^derable  thickness:  To  whidi  is  added  an  observation, 
hew  6r  in  earth  and  water  the  frost  will  pienx  downwardky  and  upon  what 
accounts  the  depth  of  the  frost  may  vary.  After  which,  tlie  care  is  inculcated 
that  must  be  had  in  examining',  whether  colrl  mrty  be  diff\t<^  through  all 
mediums  indefinitely,  not  to  make  the  inaia  wiin  mcdimns  uf  too  great  thick- 
nen:  where  it  b  made  to  appear,  that  oold  is  able  to  operate  through  metalliM 
vessel?,  which  is  confirmed  by  a  very  pretty  experiment  of  making  icy  oups  td 
drink  in  ;  the  \v:iv  of  which  is  arrurntclv  set  down.  Then  are  rt-lated  the  trials, 
whether,  or  how,  cold  will  be  diffused  through  a  medium  tliat  some  w'Ottld 
think  a  vacuum,  and  which  to  others  would  seem  much  leta  disposed  to  assist  the 
diffusion  of  cold  than  common  air  itself.  After  which  fbilou's  a  curioas  experi- 
ment, !-liewliig  w  ln'ther  a  colt!  body  can  operate  throuph  a  medium  act  dally  faot^ 
and  having  its  heat  continually  renewed  by  a  fountain  of  heat. 

13.  How  to  esdmale  the  solidity  of  the  body  of  ioe,  or  bow  strong  is  tha 
mutual  adhenon  of  its  parts  i  and  whether  difieiing  degrees  of  cold  may  not  vary 
the  (Ici^rce  of  the  compactness  of  ice.  And  our  axithor  lia\  ir.g  proceeded  as  far 
as  he  was  able  towards  the  bringing  the  strength  of  ice  to  some  (»tiuule  by 
levenl  cKperiments,  he  oommunicates  the  information  he  oouM  get  about  thb 
matter,  among  the  descriptions  tlut  arc  given  us  of  cold  r^ons :  and  then  he 
relates,  out  of  seamen's  jtiurnals,  their  ob.st  rvations  to\iching  the  insipidness  of 
resolved  ic-e  made  of  sea- water ;  and  the  prodigious  magnitude  of  it,  extending, 
even  to  the  Iteight  of  two  hundbedand  forty  fort  above  water,  and  the  length  <^ 
above  eight  leagues.  To  whidi  he  adds  some  promiscoons,  but  very  notable 
observations,  concenvin[x  ice,  not  so  readily  reducibl(  tn  the  foregoing  heads: 
viz.  Of  the  blew  colour  of  rocky  pieces  of  ice  ;  and  the  Iiornd  noise  made  by  tlie 
bi«aking  of  ice,  like  that  of  thunder  and  earthquakes,  together  with  a  oon'r 
ridcntiottof  the  causewfaenoe  those  loud  rvptores  may  proceed. 

13.  How  ice  and  snow  may  be  made  to  last  long;  and  what  lifjuor  dissolves 
ice  sooner  than  others,  and  in  what  proportion  of  quickness  the  solutions  m  tlic 
several  liquors  are  made :  where  occasion  is  ofiered  to  the  author  to  exainhM:, 
whethermotion  win  import*  heat  to  ice  ^  AfterwMcli,  he  rdateaaneiparMnant 
of  heating  a  cold  liquor  with  ice,  madi'  by  himself  in  tlie  presence  of  a  great  and 
learned  nobleman,  and  his  ladv,  who  found  thcglasii,  wherein  the  liqnor  waf,  5o 
hot  tliat  they  could  not  endure  to  lioid  it  in  their  hands.  Next  it  is  cxainuted, 
triiether  Ute  effects  of  cold  do  oontaiurtly  depend  upon  the  actual  proacnce  and* 


iniiaeooe  of  tfatmsttiiort  tOueknt  ocu?c«,  as  tlic  l^t  of  the  tir  depends  upon 
ihe  gnu  or  fitt,  or  other  liuninous  bodies }  To  iJiisiteiinexed  an  account  of  the 
Italian  way  of  oonsen  Rt-rir^  nf  ice  and  snow,  a^  the  author  had  received 

it  &oin  that  inguuous  and  poUte  gentlenian,  Mr.  J.  Evelyn. 

It  shall  only  be  intimated  for  a  conclusion,  that  Mthor  htt  inneiied  to  this 
tfcatiie,  aa  enmeik  of  M.  Hokk»*9  doetHiM  touehi&g  cold  i  wherein  the  grand 
cause  of  cold  and  its  pftrrt.'?  is  assigned  to  wind,  insomnch  that  it  M  aflin&ed) 
that  almost  any  ventilation  and  stirring  of  tiie  air  doth  refrigerate. 

Exiraordbiarif  TSdet  «n  the  Wis^hki  ^  Scothmd,   Bjr  ^  Robert 

MoEir,  N'  4,  p.  53. 

In  that  tract  of  isles,  on  the  west  of  Scotland,  called  by  the  inhnbitanti  the 
Long  Island,  (from  being  aboilt  100  miles  long  from  north  to  soutii)  there  is  a 
mulUtude  of  moalt  uland<,  ^tuated  in  a  ftetum,  or  frith,  ftmongst  which  there 
is  one  called  Bemeray,  three  miles  long,  and  more  than  a  mile  broad,  the  length 
running  from  east  to  west,  as  the  Frith  lies.  At  the  cast  end  of  tliis  islimd  I 
observed  a  very  strange  reciprocation  of  the  flux  and  reflux  of  tl)c  sea ;  and  I 
mi  tbtd  of  another  no  Ite  lemarkable. 

Upon  the  wc&t  ride  of  the  Long  Island,  the  tides  which  came  from  the  aoulh- 
west  mn  along  the  coast  northward  ;  so  that  during  the  ordinary  course  of  the 
tides,  the  flood  runs  east  in  the  Frith  where  Bemeray  lies,  and  the  ebb  west. 
And  thus  the  sea  ebbs  and  flows  orderly  about  four  ^ays  before  the  full  moon 
and  change,  and  as  long  after.  But  for  four  days  before  the  quarter  moons,  and 
as  long  after,  there  is  constantly  a  great  and  sinjrnl  .r  rariation.  For  then  (a 
southerly  moon  makii^  there  the  full  sea)  tiie  course  of  the  tide  being  eastward, 
iriwn  k  b«s^  to  fleiir,  idikh  isabout  9f  of  the  clodt,  it  not  onl^ 
about3|.in  the  afiemoon,  vhen  it  is  high  water,  but  after  itbagiBs  to  abb,  the 
cuiTcnt  runs  on  rtill  eastward,  during  the  whole  ebb;  so  that  it  nins  east- 
«-ard  12  hours  together,  tliat  is,  aU  day  long,  from  about  in  the  morning 
till  about  ^  at  night  But  then,  when  the  night-tide  b^ns  to  flow,  the  cur  • 
lient  tutns,  and  runs  westward  all  night,  during  both  flood  and  ebb,  for  about 
12  hours  more,  as  it  did  eastward  the  day  before.  \t.'\  thus  the  reciprocations 
continue,  one  flood  and  ebb  running  Iti  hours  eastward,  and  another  1 2  hours 
westward,  tiA  four  days  before  the  new  aed  M  noaoi  and  (hen  tliey  resume 
their  w&iary  regubr  eomae  as  before  nntning  cast  during  tlie  six  hours  of 
4ood,  and  west  during  the  six  of  ebb. 

I  was  also  informed  that  there  is  yet  another  irr^ularity  in  tiie  tides,  wiiich 
never  ^Is,  and  is  no  less  extnoicfinaiy  than  what  I  hav(  htm,  nMQtioniog  t 
ifbidi  ii,  Thilt  wherteas  between  ibe  venial  and  atttiamnal  equinoMs,  thut  t», 
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forttix  months  together,  the  course  of  irrcgubr  tides  about  the  quarter  moons,  i% 
to  run  all  day,  that  i%  twelve  hours,  a&  from  about     to  ^  or  lOf  to  lO^,  &c. 
'  eastward,  and  all  night,  that  ja,  twdvehouca  more,  westward}  bal  Airing  the  other 
ax  months,  from  the  autumnal  tp  the  venial  eqmnox,  the  ctment  runs  all  ^by 

westward,  and  nil  nipht  castwnrd. 

This,  though  1  had  not  the  opportunity  to  be  an  eye-witness  as  of  the  other, 
I  do  not  at  all  doubt,  liaving  reodyed  ao  :CraiiUe  inlbnnatioa  of  it 

3/.  JirzoVT*s  opinion  rt^peciing  the  apertures  of  Oljcrt  Ghuei,  and 
their  relative  Pnportion$t  with  the  teveral  Lengths  ^  T^KOpa* 

N"  4,  p.  53. 

This  author  observing  in  a  small  Frencli  tract,  lately  ^^Titten  by  hliii  to  one 
of  his  countrymen,  lliat  Wge  optic  glasses  have  hardly  ever  so  great  an  aper- 
ture as  smell  ones,  in  proportion  to  what  they  magnify,  and  that  oonaequently 
th^  mu.st  be  more  dim  ;  takes  occasion  to  infimu  the  reader,  Uiat  he  has  dis- 
covered that  tlic  a]>crturcs,  which  optic  glasses  can  bc-ir  with  distinctness,  are 
in  about  the  subduplicate  proportion  of  tlieir  lengths  ot  »inch  he  tells  us  he 
intends  to  give  the  reason  and  dcmonstratioQ  fai  his  Dioptrics,  wludi  he  is  now 
writing.  Ill  the  nwaii  tim^  be  presents  the  reader  with  e  tahle  of  anch  aper-. 
turesj  as  follows : 


.yf  Table'of  the  jiperturet  of  Object-Gtaua* 
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M.  AfmoOT*»  Reumrkt  on  Mp.  Hooitsnew  Imirttmeia  for  grinding 
OpUc  Gla$8e$ ;  fM#ft  Mr,  Hoojts  Sepfy.       4,  pp.  S6  and 

These  two  long  pApen  oontain  m  liberal  oontromsy  between  these  gentlemen, 

concerning  the  powers  and  apertures  of  telescope?,  m  it!i  their  methods  of  grind- 
ing the  glasses ;  now  of  very  little  importance,  and  especially  as  the  jjapers  only 
give  account  of  two  books,  which  are  in  the  hands  of  the  teamed,  viz«  Hook*t 
JVEcn^nphia,  and  AuEOUtV  Reply  to  part,  of  it 

Mr.  Hock  liaving,  in  that  book,  described  a  nev-  rnr;'nr  for  grinding  optic 
glasses  of  very  great  lengths.  M.  Auzout,  in  a  small  French  tract,  states  several 
diffiailttes  and  objections  to  it.  He  also  thinks  it  impracticable  to  make  any 
glasaea  <^  above  Sao  or  400  feet  at  most,  fiariiif  tlutt  neite  matler  nor  art 
will  be  able  to  go  even  Siu  far,  and  which  consoqiienlTy  will  be  very  far  from 
showing  us  either  plants  or  animals  in  the  moon,  as  some  had  pretended.  He 
farther  proposes  reroedi^  for  some  of  the  inconveniences  of  the  tuming-eiigine. 
To  all  whidt  Mr.  Hook  hem  replies,  answeriqg  the  objeclioas»  and  rtjecting 
the  proposed  expedients. 

'To  iUuminatc  an  Object  in  any  Proportion  desired :  and  of  the  Dis- 
ftmcet  reqidnle  to  bum  Bodies  by  the  Sun.  By  M,  Avzour,  N'  4» 
^.68.  ' 

One  of  the  «ieans  used  by  Mr.  Auzont  to  enlighten  an  otgect  fai  any  propor- 
tion desired,  is  by  soine  large  object-glass,  by  him  called  a  planctnry  one,  be- 
cause by  that  he  shows  the  difference  of  light  which  all  the  pbnets  receive 
from  tlie  sun,  by  making  use  of  several  apertures  proportionate  to  their  distance 
from  tlie  sun,  provided  that  lor  every  lune  feet  dranght,  orthereobouta,  one  inch 
of  aperture  be  given  for  the  earth.  Doing  this,  one  sees  (says  he)  that  the  light 
which  Mercury  receives  is  far  enough  from  being  able  to  burn  bodies,  and  yet 
tliat  tlie  same  light  is  strong  enough  m  tiaturn  to  see  clear  there,  since  it  ap- 
pears greater  in  Saturn  than  it  doth  upon  our  earth  when  it  is  overcast  virith 
clouds;  which,  Ive  adds,  would  scarcely  be  believed  if  by  means  of  this  glass  it 
did  not  sensibly  appear  so.  Of  which  he  promises  to  speak  more  fully  in  his 
TrcaliM^  on  tiic  usefulness  of  great  Optic  Glasses;  where  ab>o  he  intends  to  de- 
Ihrer  several  ezperioientB,  touching  the  quantity  of  light  whidi  is  neoesiaiy  to 
burn  bodies;  he  having  found,  that  not  abating  the  light  which  is  reflected  by 
the  surfaces  of  the  glass,  about  fifty  times  as  much  light  would  be  necessary  as 
wc  iiave  here  for  burning  black  bodies;  and  near  nine  times  more  for  burning 
white  bodies  than  for  bumii:^  Uack  onest  and  so  observing  the  intermediate 
4 


44  MttLOMMICAL  nUMtACTIOItt.  [aWWO 

proportions  between  flwse  two,  for  burning  bodies  of  other  colours.  Whence  he 
ba»  drawn  some  coniwquenostt  touduQg  the  dialanee  «t  which  we  nay  hope 
to  hum  bi)(l;cs  luTf  by  the  means  of  great  glasses  and  great  looking  glaaiet. 
.  So  tlut  we  must  yet  be  seven  times  nearer  the  sun  than  we  are  to  be  in  danger 
of  b^^  burned  by  it.  Where  he  mentions,  that  having  given  instructions  to 
certain  persons  gone  to  travel  in  hot  countries,  he  hu,  among  other  partien* 
lars,  recommended  to  theni  to  try,  hy  mcatis  of  large  burning  glasses,  with  how 
mudi  less  aperture  they  will  burn  there  than  here,  to  know  from  thence  w  hc- 
ther  there  be  more  light  there  than  here}  and  bow  muchj  since  this  perhaps 
way  be  the  only  means  of  tryiiig  it,  nippooag  nme  matters  be  used: 
although  the  difference  of  the  air  already  heated,  both  in  hot  countries  ar^d  in 
the  planets  tliat  are  nearer  than  we^  may  alter^  if  not  the  quantity  of  liglit,  at 
least  tliat  of  the  heat  found  there. 

A^urther  Account^  touching  Signior  Campaxt's  Book  ami  Performancei 
afyoiit  Op  fie  Glasseft.    By  M.  Alzovt.    N"  4,  p.  69. 

In  the  above-mentioned  French  tract  there  is  also  contained  M.  Auzoufs 
dpinion  of  vdnt  he  had  found  new  in  the  Treatise  of  Signior  Campani,  which 
was  spoken  of  in  thefiiit  papers  of  these  Ttanaactioni^  oonoeming  both  the  ef- 
fect of  the  telescopes,  contrived  aftfr  a  peculiar  way  by  the  said  Campani  at 
Rome,  and  his  new  observations  of  Saturn  and  Jupiter,  made  w  ith  them. 

First,  tiiereforc,  after  M.  Auzuut  luid  raised  some  scruple  against  the  contri- 
vance of  i^gnior  Ounpani  for  making  great  opde  glassea  wHheut  moulds,  by  the 
means  of  a  turn-lath,  he  examines  the  observations  made  with  such  glasses: 
where,  having  commended  Canijjani's  sincerity  tn  relating  what  he  thout'ht  he 
saw  in  Saturn,  without  accommodating  it  to  M.  Huygens's  hypotliesis,  he  aiiirms, 
that  nqipoHng  there  be  a  ring  about  Saturn,  Signior  Gtopani  oould  not  aee,  in 
all  those  different  times  in  which  he  observed  it,  the  same  appearances  which 
he  notes  to  \vx\c  actually  seen.  For,  having  seen  it  sometimes  in  trine  aspect 
with  the  sun,  and  oriental;  sometimes  in  the  same  aspect,  but  occidental;  some- 
times in  sextile  aqieet,  and  oecKlental;  at  another  time  again  in  tiine,  and  ori- 
entai;  this  author  cannot  conceive  how  Saturn  could  in  all  these  diArent  tunea 
have  a  differrnoe  in  its  phasis,  or  keep  always;  the  sanne  shadow;  seeing  that, 
according  to  the  hypothesis  of  the  ring,  when  it  was  oriental,  it  must  cast  the 
shadow  upon  the  left  side  of  the  ring  beneadi,  widwut  castmg  any  on  the  right 
side;  and  when  it  was  occidental,  it  could  not  but  east  it  on  the  rig^  side  be> 
neath,  and  nothing  of  it  on  the  other. 

M.  Auzout  believes,  that  lie  wus  one  of  the  first  that  well  observed  this  sha- 
dow of  Saturn's  bod^  vipm  bis  ring;  which  he  affirms  happened  two  jears  dnoe. 
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He  ronfessra  that  he  has  not  liad  the  opportunity  of  observing  SatniTi  in  his 
oriental  quadrat ;  yet  he  duubu  [K>1,  but  tiiat  the  sliadow  appears  on  the  left 
'  mde,  oonsktering  that  lihe  existence  of  the  ring  can  be  no  longer  doubted  of 
after  so  many  obsen'ations  of  the  simlow  cast  by  Saturn's  body  upon  it,  accord- 
ing as  it  must  happen,  following  that  iiypothesis;  there  being  ilo  rcfuon  why  it 
should  cast  tlie  said  !>liadow  on  one  side  and  not  on  the  other. 

Conoeroing  the  olma  viilkju  of  Jupiter  and  his  aatellites»  the  iunoos  astnMKs 
mer  of  Bononia,  Cassini,  having  published,  that  on  the  30th  day  of  July 
at  2-1-  of  the  '  lork  in  the  moming,  he  had  obser\-ed,  with  Campani's  glasses,  that 
there  pa&sed  tiiruiigh  the  broad  obscure  belt  of  Jupiter  two  obscxirer  spots,  by 
him  ertewaed  to  be  die  ihadows  of  the  laadlitea,  moviqg  between  Jupiter  and 
the  sun,  and  eclipsing  huQ,  and  emerging  from  tiie  weitenoi  Umb.  TUa  aMthor 
first  conceived  that  they  were  iK>t  shadows,  but  some  sallies,  or  prominendcs  in 
that  belt;  but  having  been  since  informed  of  all  the  obsci-vattous  made  by 
GiMini  and  GRmpani  with  the  new  glasses,  and  seen  hU  figure,  he  candidly  and 
piiblicly  widiea  that  he  had  not  spoken  of  that  sally,  or  prominency ;  avow- 
ing that  he  can  no  longer  doubt,  but  tliat  it  was  the  shadow  of  the  s^^te1Hte 
between  Jupiter  and  the  miu.  lie  hopcis  al»o,  that  in  time  tlie  shadow  of  Sa- 
turn** moon  win  be  seen  upon  Saturn,  although  we  have  yet  some  yean  to  stay 
tar  it,  and  to  prepare  also  for  better  glasses. 

From  tliis  curious  observation,  he  infers  the  proportion  of  the  diameter  of  the 
satellites  to  that  of  Jupiter :  and  judges,  that  no  longer  doubt  can  be  made  that 
Iheae  four  satdfites  or  noons  turn  about  Jupiter,  ss  onr  moon  turn  idwat  the 
earth,  and  in  the  some  way  as  the  rest  of  the  celestial  bodies  of  our  system  move: 
whence  also  a  strong  conjecture  may  be  made,  that  -Saturn's  moon  turns  like- 
wise about  Saturn. 

Hence  he  also  takes  occasion  to  intimate,  that  we  need  not  scruple  to  oon-: 
<lnde,  that  if  these  two  planets  have  moons  wheeling  about  them,  as  our  earth 

has  one  that  moves  about  it,  the  conformity  of  these  moons  with  our  moon 
proves  the  conlbrmtty  of  our  earth  with  those  planets,  winch  carrying  away  their 
moons  with  themselves,  turn  about  tlie  sun,  and  very  probably  make  their  moons 
turn  about  them  in  tuniing  themselves  about  their  axis;  and  also,  that  there  is 
no  caasc  to  invent  perplexed  and  incredible  hypothcye«,  for  tlic  icc'cding  from 
this  analogy,  since,  says  he,  if  this  be  truttt,  tlie  reason  for  nut  publishing  this 
-doctrine,  which  was  formerly  oonsideted  an  innovation,  will  be  done  away,  as 
one  of  the  moat  xeslotts  doctors  of  the  contrary  ofHnioli  lias  given  cause  to  hope. 

But  to  return  to  the  matter  in  hand,  this  author,  upon  nl!  tlicse  observations 
and  relations  of  Casainl  and  Campani,  finds  no  reason  to  doubt  any  longer  of  the 
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superior  excellenry  of  the  glass  used  by  them,  to  his  own,  except  this  difference 
may  be  imputed  to  that  of  the  air,  or  of  the  eyes. 

Signior  CjMPANi'sAnneer:  and  M.  Auzovr'sAmmadvermmvpfmU, 

N'  4,  p.  74. 

The  otlier  part  of  this  French  tract,  containing  Campani's  answer,  and  M. 
Atusout's  refle^tbiis  upon  it,  begins  with  the  pretended  shadowsof  ^  nng  upon 

Satuni,  and  of  Saturn  upon  the  ring.  Concerning  wliirh,  the  saidCampani  declari's 
that  he  never  iHlleved  them  to  be  shadows  made  by  the  ring  upon  the  disk  of 
Saturn,  or  by  the  body  of  Saturn  upon  the  ring,  but  the  rims  of  tliese  bodies, 
which  being  unequally  luminous,  did  show  these  appesiranoes.  In  which  expli- 
cation, forasmuch  as  it  represents  tiiat  the  nid  dmpani  meant  to  note  only  the 
inecjiuility  of  tfie  light,  wliieli,  he  Says,  his  glasses  discovered,  M.  Auzntit 
docs  so  far  acquiesce,  that  he  only  wishes  that  his  own  glasses  would  show  him 
those  differences. 

Next,  to  the  objection  made  by  M.  Auzout  against  Signior  Campant,  touch^ 
int^  the  proportion  of  the  length  of  the  ring  to  its  breadth,  (!anipani  replio«,  thnt 
the  glasses  of  M.  Auzout  show  not  uU  the  particulars  that  his  do,  and  therefore 
are  unfit  for  detnmiiung  the  true  ligure  and  breadth  of  the  apparent  eD^Mia  of 
the  ring.  To  which  M.  Auzout  rejoins,  that  he.  is  displeased  at  hia  being 
destitute  of  better  glasses,  but  that  it  will  be  ver\'  hard  in  future  to  convince 
Campani,  touching  the  proportion  of  the  ring,  seeing  that  the  breadth  of  the 
elltpms  ia  ahntys  (fimimshing ;  although,  if  the-dedination  of  the  ring  remaina 
always  the  aame,  one  can  at  all  times  know, which  may  have  been  its  gieateat 
brearith. 

Furttier,  to  M.  Auzout's  change  of  opinion,  and  believing  ttiat  the  advance 
or  salty  seen  by  him  in  Jupiter,  was  the  shadow  of  one  of  his  moons,  Campani 
dedares^  that  he  would  not  have  him  guilty  of  tliat  change.    Upon  which  M. 

Auzotit  wonders,  why  Campani  tlien  has  not  market!  it  in  his  figure  ;  and  would 
gladly  know  whetlier  that  sally  be  more  ^y  to  discover  than  the  shadows  of  the 
satellites,  whichCampaid  bdieves  Auzout  has  not  seen;  andwhether  hebe  assured, 
that  those  obscure  parts,  which  he  there  distinguishes,  do  not  change :  for  if 
they  should  not  chaiipe,  then  Jupiter  would  not  turn  about  his  axis,  which  yet, 
lie  .says,  it  does  according  to  the  obser\ation  made  by  Mr.  Hook,  M?y  Q,  J  605, 
hiaerted  in  the  first  papers  of  these  Transactions.  The  foil  discovery  of  which 
particular  also  he  makes  to  be  a  part  of  Cas8ini*s  and  Campani's  work,  seeing  that 
they  ?o  dlstlnetly  see  the  inequalities  in  the  beh^'.  :ind  also  sometimes  other  spots 
bcaides  the  shadows  of  satellites :  where  lie  exhorts  all  tlie  curious,  that  have  an 
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opportunity  of  observii^,  to  endeavour  the  discovery  of  a  matter  of  that  import- 
ance, iHiidi  would  piore  one  of  the  greatest  analqgieft  for  the  earth^s  motion. 

A^andMiMiunrouf^at  iJegeundtotaJtr-^hq^  ^  Sir  Robert 

Mojur,  N'  5,  p.  79. 

Amongst  Uie  expedients  that  have  been  devised  to  remedy  tin-  incom  enienoe 
from  the  wvmt  of  firesh  air,  there  is  one  practised  in  the  coal-mines  m  ar  tlie 
town  of  Liege,  or  Luyck,  that  seems  preferable  to  uU  others  for  efhcacy,  ease, 
and  cheepmen ;  the  deacripCion  of  wUdi  is  at  follows: — 

At  the  mouth  or  cntr)-  of  the  adit  there  is  a  structure  raised  of  brick,  like  a 
cliinmcy,  about  28  or  30  feet  high.  At  the  bottom,  two  opposite  sides  are,  or 
may  be,  5-^  feel  broad ;  and  Uie  other  two,  five  feet:  the  wall  1-^  brick,  thick. 
At  the  lower  part  of  it  is  an  aperture  nine  or  ten  imshes  sqoare,  for  taking  out 
the  adiest  which  when  done,  this  ash-hole  is  immediately  stopped  so  close,  that 
,  nottr  can  possibly  get  in.  About  three  feet  above  ground,  or  more,  there  is  on 
the  ride  that  is  next  to  the  adit  or  pit,  a  square  hole  of  eight  or  nine  inches 
eveiy  way,  by  iriiich  the  air  enters  to  make  the  fire  bum:  Into  this  hole  there  Is 
fixed  a  square  tube  or  pipe  of  wood,  the  joints  and  chinks  of  whidi  are  ao  topped 
with  parchment,  pasted  or  glued  on  them,  that  the  air  can  have  no  admittance  but 
at  the  end:  And  tliis  pipe  is  always  lengthened  as  the  adit  or  pit  advances,  by  fit- 
ting on  newppes,  sothaione  end  is  alwajrs  thrust  into  the  other,  and  the  joints  and 
chinks  still  carefully  cemented  and  stopped  as  before.  So  the  pipe  or  tube  bdng 
still  carried  on,  as  near  as  is  necessary,  to  the  wall  or  place  w  here  fresh  air  is  re- 
quisite, tlie  fire  within  the  cliimncy  always  draws  the  air  through  the  tube; 
there  is  thus  a  constant  supply  of  air,  whidi  by  its  motion  carries  away  with  it 
all  noxious  vapours ;  so  that  men  there  breathe  as  safely  as  in  the  open  air ;  and 
not  only  candles  but  fire  bums,  when  upon  occasion  tlu:re  is  need  of  it  for 
breaking  the  rock. 

That  there  may  be  no  want  of  such  fresh  air  the  fire  nrast  atwaya  be  kept 

burning  in  the  chimney :  For  which  purpose  there  nnist  be  two  iron  grates  or 
rhimnies,  that  when  any  accident  befals  the  one  the  other  may  be  ready  to  sup- 
ply its  place  ;  the  coals  being  first  well  kindled  in  it:  but  when  the  fire  is  near 
wpenl,  the  dumm^  or  grat^  being  haled  up  to  the  door,  is  to  be  supplied  with 
fresh  fuel. 

The  higher  tlie  shaft  of  the  chimney  is,  the  fire  draws  the  air  the  better.  And 
this  invention  may  be  used  in  the  pits  or  shafts  that  are  perpendicular,  or  any 

how  hidiningy  when  finsh  air  is  wanted  at  the  bottom,  or  in  case  of  noxious 
foroes  or  vapours. 

s  a 
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The  whole  contrivanoe  ii  fiirther  ittuitiiled  fay  the  folkwriag  referenott  to 

f)g.  '1,  pi.  I.  Where, 

A,  Is  the  hole  for  UiLiiig  out  the  ashes. 

B,  The  aquare^hole,  into  which  the  tube  or  {Hpe  for  conveying  the  lir  is 

fixed. 

C,  The  border  or  lci1<je,  of  brick  or  iron,  on  which  tlir  Irrnugrrjte  or  cradle, 
Uiat  Ivolds  the  buniing  cools,  is  to  rest ;  the  one  being  exactly  iitted  for  the 
other. 

D,  The  hole  where  tl«e  cradle  is  set. 

E,  The  wfKxlt  ri  tubf,  through  which  th(*  air  is  conveyed  to  the  f-radlc. 

F,  The  door,  by  which  the  grate  or  cradle  is  let  in ;  which  ja  to  be  set  eight 
or  ten  feet  hi^ier  Uian  the  hole  D,  the  shutter  faeing  made  of  iron,  or  wood 

th;u  uil!  not  s^hrink,  that  it  may  shut  very  dow. 

G,  Tlie  prate  or  crndlo,  wliich  is  narrower  hflow  than  above,  that  the  ashes 
may  the  more  easily  tall,  and  the  air  excite  the  tire;  Uic  bottom  being  barred  a» 
the  sides. 

H,  The  border  or  ledge  of  the  cradle,  that  rests  on  the  ledge  C. 

T,  Four  dmin'.  of  iron  f.ustened  to  the  four  oomers  of  the  cradle,  for  takings 
of  it  up,  and  letting  it  dbwn. 

K,  The  disin  of  iron,  to  whidi  the  other  chsint  sre  ftstened. 

L,  The  pulley,  of  iron  or  brass,  through  which  tljc  chain  passes. 

^f ,  A  hook,  on  which  the  end  of  the  chain  is  taetened  by  a  ring>  the  hook 
being  tixed  in  the  side  of  the  door. 

N,  A  bar  of  iron  in  tiie  wath^  to  which  the  pullqr  is  fiistoied. 

M,  Dv  Son's  Method  of  hrcaking  Rocks.  Communkated  by  Sir  RoBSnr 

MoK.iY.    N"  5,  p.  82. 

Tiie  invention  for  breaking,  with  case  and  dispatch,  hard  rocks  is  useful  on 
several  occasions;  as  in  cutting  adits,  or  passs^  thzongh  them^  for  draining 
water  out  of  niincs  oflead,  tin,  or  ;iiiy  other  kiiul  of  minerals  whatever. 

The  mine  or  adit  is  to  be  made  seven  or  eight  feet  high ;  which  thoucrh  it  seem 
to  make  more  work  downwards,  yet  will  be  found  necess>ary  for  making  tiie 
.  better  dispatdi,  by  rendering  tiie  inTention  more  eflfectual. 

The  tool  employed  in  this  operation  is  of  iron,  well  steeled  at  the  end,  which 
ruts  the  rock,  of  the  shnpc  in  fig.  3,  pi.  1,  alxnit  20  or  '22  inches  lone,  nnd 
'2^V  incites  diameter  at  the  steeled  end ;  the  rest  bcuig  soniewlmt  more  blender. 
The  steeled  end  is  so  shaped,  as  makes  it  most  apt  to  pierce  the  rode,  the 
angles  at  that  end  being  always  the  more  obtuse,  as  the  rock,  is  hardir.  This 
tool  being  hdd  by  the  hand,  in  the  place  wliere  the  hole  is  to  lie  made,  w  iiidi 
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is  usually  in  the  middle  between  the  sides  of  the  rock,  but  as  near  tlie  bottom  aa 
may  be,  it  is  to  1)C  struck  upon  w  ith  a  hammer,  the  heavier  the  better,  either 
suspended  by  a  i>ltalt  Luiiung  upon  a  pin,  ur  otiterwiset  so  as  one  man  may 
maiuge  the  hammer,  nvfaite  anotlier  holds  ^  tool  or  pieroer.  Afbcr  the  stroke 
of  the  hammer,  the  jwint  Is  to  be  turned  a  little,  so  tliat  tlie  edges  or  angles  at 
the  point  may  all  strike  upon  a  new  places  by  which  mmns  small  chips  will  at 
wery  stroke  be  broken  otF,  w  hidi  must  from  time  to  time  be  taken  out,  as  heed 
requires.  And  thtu  the  work,  is  continued,  til!  the  hole  he  18  or  20  indies  deep; 
the  deeper  the  better.  To  this  hole  a  kind  of  double  wedge  is  to  be  exactly  UttGd, 
as  appears  in  fig.  4,  each  piece  beinj^;  or  13  inches  lonc^,  and  f-o  made,  as. 
being  placed  in  their  due  position,  tliey  may  make  uj)  a  cylinder,  cut  diagonaj- 
wke.  Tlie  two  ilat  sides  that  are  contigmus,  are  to  be  g^reaaed  or  oiled,  that 
the  one  may  slip  the  more  easily  upon  the  other ;  and  one  of  them,  which  is  to 
be  uppermost,  having  at  the  larger  end  a  hollow  tTerise  or  groove  cat  into  it 
round  about,  for  fastening  to  it,  witii  a  thread,  a  cartridge  fiill  of  gimpowder, 
about  half  a -pound  or  more  as  occasion  may  require.  This  wedge  must  have  a. 
hole  drilled  through  the  leiogtlt  of  it,  to  be  filled  Willi' primiiig  powder,  for  firing 
the  charge  in  the  rartriflpe.  •  , 

The  wedge  being  first  tlirust  into  the  hole  with  the  cartridge,  the  round  side 
where  the  priming-hole  is  being  uppermost,  the  other  wedge  is  to  be  thrust  in, 
home  to  the  due  position,  observing,  that  they  both  fit  the  hole  in  the  rock 
exactly.  Tlien,  on  the  end  of  the  lower  wwlge,  which  is  to  ho  a1>out  an  inch 
longer  than  tiiat  of  the  upper,  and  flattened,  priming  powder  is  to  be  laid,  and  a 
piece  of  burning  match,  or  thread  dipt  in  brimstone,  or  other  such  prcfiared 
combustible  matter,  fastened  to  it,  that  may  burn  so  long  before  it  fire  the 
powder  that  the  workman  may  luive  time  enoupli  to  retire,  having  finrt  placed 
a  piece  of  wood  or  iron  so,  that  one  end  thereof  being  oet  again«t  the  end  of  tlie 
bwer  wedge,  and  the  other  agrinst  the  side  wait,  tl>at  it  cannot  dl^.  When 
the  powder  takes  fire  it  first  drives  out  the  uppermost  wedge,  as.  iar  as  it  will  ' 
go,  but  hy  tlic  slanting  figure  of  it,  the  farther  it  goes  Iwckward  the  thicker  it 
grows,  till  at  bst  it  can  go  no  farther ;  then  tlie  inflamed  powder  tears  the 
Todk  to  get  forth,  and  so  cmfa  and  Ibreaka  it  all  aibout,  that  it  oae  6mc  «  vast 
dad  of  it  w  ill  either  be  quite  blown  out,  or  aocndccd  «m1  farokmi,  «a  will  make 
It  eaa]r  to  be  removed.  t 

X)h$ervahles  upon  a  momtnm  Head.  Btf  Mr.  Boyle,  N'  5,  p.  85.  ' 
In  this  monstroas  head  Qf  a  oolt,  thc  tw  o  e}-es  were  united  into  one  double 

e\-p,  which  was  plHcal  in  the  middle  ef  tlie  brow,  the  nose  being  uantijig, 
w  Inch  should  hare  beparated  theai.   Hence  the  two  orbits  were  united  into  oaie 
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verj  large  round  liolc,  into  wliidi  tliere  entered  from  the  brain  one  pretty  large 
Optic  nerve.  The  tunica  sclerotica  whidi  contained  the  united  eyes  was  one 
and  the  same,  but  appeared  to  have  a  seam  (by  which  the  junction  was  f<mned) 
goinj*  quite  round  the  ball,  the  anterior  pellucid  |mrt  of  which  wns  distinctly 
sepuutcd  into  two  corneai  by  a  while  scam.  Each  cornea  had  a  distinct  iris 
and  pupil ;  and  on  opening  the  eye  tliere  were  found  two  oTstaltine  famnouri. 
The  other  parts  could  not  be  well  distinguiahed,  a»  the  eye  had  been  much 
bruised  by  handling. 

•  OUervaUet  in  ike  Body  of  the  Earl  ^  Bakmrtu.  Arniufmom, 

jy*5,  86. 

The  appearanoes  in  the  heart  of  this  noUeman  were  veiy  remarkable.  On 

opening  the  pericardium,  none  of  thnt  liquor  was  found  which  (in  a  healthy 
state)  lubricates  tlic  heart.  The  external  suri'ace  of  tlie  lieart  from  its  base 
to  its  apex  was  very  rough.  Bcuig  cut  asunder,  a  quantity  of  white  and  in- 
^Bsated  fluid  ran  out ;  and  berieath  the  base,  between  the' right  and  left  ven- 
trlcli',  t\\o  stones  were  found,  one  as  big  as  nn  almond,  the  otlier  two  inches 
long  and  one  broad,  having  three  auricles  or  crisped  angles.  In  tlie  orifice  of 
the  right  ventricle  tliere  was  a  fleshy  fattish  matter.  The  whole  body  was 
bloodlessi  emadated,  and  of  a  black  and  bluish  colour.* 

OJ  the  designed  Progress  to  he  made  in  the  Breeding  of  SUkwomu, 
and  the  Making  of  Silk,  in  France.    N*  5,  p.  SJ. 

The  French  King  Henry  the  Fourtli  having  made  a  general  estabhslimcnt 
all  over  France  for  planting  and  pro{>agating  of  mulberry-trees,  and  for  hreeding 
idUmomM}  in  order  to  set  up  and  entertun  a  silk  trade  there ;  and  having 
prospered  so  well  in  that  design,  that  in  many  parts  of  his  dominions  pvat 
stores  of  such  trees  were  raised,  and  multitudes  of  silkworks  propagated,  to  the 
great  benefit  of  the  Fkench  poodle,  forasmuch  as  it  was  a  oonridmble  b^n- 
nmg  to  avoid  transport  of  several  millions  abroad  for  buying  of  silks,  and 
withal  an  excellent  means  of  well-employing  abundance  of  poor  orphans  and 
widows,  and  many  old,  lame,  and  other  indigent  and  helpless  people;  the 
pnsent  French  king  has  btely  levived  and  seconded  that  undortaking,  by 
giving  eiqmas  order  that  it  dMuld  be  promoted  by  all  possible  mema,  and 

*  ltiilDl»regpettedtfMtthw»ci««ttcfd»i|ipe«micw<iB  Jwwii 

hUtoiy  of  the  vynipsoms.  llic  disease  appean  to  have  been  an  inflaiiunation  (foHowed  by  suppuration) 
of  the  heart*  excited  by  the  irritatioa  atuing  ^nxa  the  Itigt  calculi  formed  within  it  The  "  white 
inVimiiedfliiUI,"  ■eeautDlimbeeoiaii  andifaB  "deilgriBttiikinMar,''  tfsSjfm. 
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particobrly  in  the  metropdUs      that  kingdom,  and  round  about  it ;  and  that 
for  that  end  the  whole  way  concerning  that  work  and  trade  should  be  fully  and 
punctually  communicated  in  print ;  which  has  also  been  executed  by  one  Mon- 
mmr  Isnard,  in  a  treatke  pubKshed  at  Fans,  in  French,  entitled,  Instructions 
for  the  Pbuiting  of  White  Mulberries,  the  Breeding  of  Silkw  om^s,  and  the  Or- 
dcrinp;  of  Silk  in  Paris,  and  tlie  circumjacent  Places  ;  in  which  book,  the  me- 
thod being  rcpresentef?,  which  that  great  prince  Henry  IV.  used  Ih  establishing 
the  said  work  fuid  trade,  together  with  the  success  tl^reof,  and  the  advantages 
thence  derived  to  his  sabjecti^  the  author,  from  his  own  cxpcrieiu-e  and  Icmg 
practice,  delivers  (and  seems  to  do  it  candidl) )  all  what  belongs  in  this  Ijusincss 
in  four  main  heads.    First,  he  teaches  ttie  means  of  sowing,  planting,  and 
raising  white  mulbeni^  (as  tiie  foundation  of  sUkwotks)  showing  how  many 
seveial  wajrs  that  may  be  done.    Secondly,  The  breeding  of  silkworms,  the 
choosing  of  good  eggs,  arul  their  hatching,  as  also  the  feeding  of  the  wormp, 
and  preserving  them  from  sickness,  and  curing  them  of  it,  together  with  the 
way  of  making  them  sgin  to  best  advantage.  Thirdly,  The  manner  of  wind- 
ing their  silk  from  their  hottoms,  adding  the  scheme  of  the  in^tnunent  serv- 
ing for  tliat  purpose.'  Fourthly,  The  way  of  keqnng  silkworms*  eggs  for  the 

cnsuinp;  year. 

Through  the  whole  book  are  scattered  many  not  inconsiderable  particulars, 
though  perhaps  known  to  most.  The  wMte  mu1berry.tree,  as  it  is  in  otiwr 
qualities  preferable  to  the  black,  SO  this  author  esteems  it  the  best,  not  only  for 
the  durablcncs?.  of  the  wood,  nnd  its  large  extent  of  usefulness  in  eaq>cntcrs'  and 
joiners  work  ;  but  also  for  the  fitness  of  its  leaves  (besides  their  principal  use 
for  the  food  of  siikworms)  to  iatten  riieep,  goats,  cows,  and  hqgs,  mily  by 
boiling  and  mingling  them  with  bran.  Tlie  berries  themselves  he  commends 
as  vcrv  excellent  to  fatten  poultry,  and  to  make  tlu  iii  lay  eggs  plentifully. 

Silkworms,  before  they  Ix^in  to  spin,  and  about  the  latter  end  of  Uieir  feed- 
ing, must,  says  the  author,  be  often  changed,  and  have  air  .enough,  by  open- 
ing the  windows  of  tlu:  room  they  arc  in,  if  it  be  not  too  severe  weather;  else, 
says  he,  the  silk,  tliat  is  in  their  belly  will  cause  so  extrnordinary  a  heat  in 
them,  that  it  will  bum  their  guts,  and  sometimes  burst  them  ;  and  the  same 
(being  a  substance  that  resembles  gum  or  Burgundy  pitch)  wilt  putrefy  and 
turn  into  a  yellowish  matter. 

As  for  their  working,  be  gives  this  account  of  it :  thai  the  first  day  they 
make  only  a  web ;  the  second,  they  form  in  this  web  their  cases,  and  cover 
tfaemsetvM  all  over  with  silk ;  the  third  day,  they  are  no  longer  seen ;  and  the 
days  following  they  thicken  their  ca?^es,  always  by  one  end  or  thread,  which 
thqr  never  break  oft'  themselves.    This,  he  affinns,  tfa^  put  out  mth  to 
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fniich  qfiitkiio».«,  and  draw  it  so  mhtie  aixl  so  loiifir,  tlwt,  without  an  h^-pci-fm]*', 
ttte  end  or  tlHresd  of  etery  case  ooay  have  two  leagues  in  length.*  He  adver* 
tJaes,  that  they  miHt  bf  no  mam  be  inttttupted  in  tlwir  work,  to  the  end, 
(hftt  4tt  the  hilk  they  hi\<-  in  tlieir  bellies  may  oofne  oat. 

Some  eiglit  days  after  thty  have  finished  their  w  nrk,  many  of  the  best 
cases  a»  are  to  serve  for  seed,  viz.  tht-  first  done,  the  hardest,  the  reddest  and 
hat  ocAonml*  imiit  tie  diomi,  and  imt  apart  and  all  diligence  is  to  be  used 
to  wind  off  tlie  ailk  with  aa  mndi  speed  as  may  be^  etpecMtf  if  the  wonns 
have  nimbly  di:«p«tched  thrfr  work. 

Here  he  spf  nds  a  good  part  of  his  book  in  giving  very  particular  instruc- 
tions concerning  the  way  of  winding  off  the  silk,  setting  also  down  tiic  form 
of  the  oven  and  iftstrttments  neeessaiy  for  tliat  worit,  which  is  the  painfidett 
and  nir-c<t  of  n!!  the  re'^t. 

Toueiifiig  tlieir  getvcration,  he  prescribes  that  tliere  be  chosen  as  many  male 
as  female  cases  (niiich  are  discerned  by  this,  that  tlie  males  are  more  pointed  at 
both  aids  of  the  cases,  and  the  females  more  obtuse  on  the  ends»  and  biggep- 
bcllied),  and  that  care  be  had,  thiat  no  cases  be  taken,  but  stu  !i  wherein  the 
wcirm-i  are  hcrinl  rolling;  which  done,  ami  they  being  come  forth  m  the  form 
of  butterflies,  having  foiu"  wings,  six  feet,  two  horns,  and  two  very  black  ^es, 
and  put  in  a  codvenient  place,  the  males  flnttertng  with  their  wings,  will  join 
and  couple  with  the  fcm;ilv"»,  after  thnt  thcsi'  liavt  first  purged  thernscKes  of  a 
kind  of  reddifih  humovir:  they  arc  to  be  left  from  morning  (which  is  the  or- 
dinory  time  of  their  coming  forth)  till  evening,  and  then  tlie  females  are  to  be 
gently  paHed  away,  vikeKupon  they  will  lay  their  eggs ;  but  the  males  are  then 
thrown  away  aa  msfass. 

Enquiries  concerning  JgricaUurc.         5,  p.  91- 

The  Royal  Society,  ia  prosecuting  the  improvement:*  in  natural  knowledge, 
have  it  in  design  to  coltect  histories  of  nature  and  arts;  and  for  Uiat  purpose 

have  already,  according  to  the  several  inclinations  and  studies  of  their  members, 
divided  themselves  uito  divers  committees,  to  execute  the  said  design.  Those 
geiulcmcn  who  constitute  the  committee  for  {igrictiiture,  and  the  history  and 

•  Monsieur  rsnarfs  rom;xitatiori  st-t-nw  rather  to  border  oo  the  e\tr,iv.ig:\nt.  T?ie  !enE;ih  indfcd 
msy  be  Hipiioiml  to  ilUlrr  ruiiMileriiltly  in  tlic  different  stlk-ball8,  but,  in  general,  wUi  be  kAind  far 
dKat«f  ditC  stated  by  iMianl  Acrording  to  Boyle,  m  fjuoted  by  Derfaxm,  a  lady,  on  makk^  the 
experinient,  found  the  length  of  •  hiJl  tD  be  coiuideiably  more  thiin  three  hundred  jnudt,  thoqg^ 
Ae  \i  t  ight  \»  IS  only  fwo  gnuu  utS  t  ImK  TTic  Abbe  Lc  PliKhe  infbnni.  us  that  of  two  Wl*  one 
)m-.iMir(il  ,')•:+  feet,  ami  ;h<-  other  D  jn.    It  iiuy  Im-  proper  to  add,  that  tlie  lilk  itUaO^MSlt  lit  wImIa 

length  M  double,  or  cuo>{ioaed  of  two  con)(MDc4  ox  agglutinated  SkaaeaU. 
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tmprovpment  of  it,  hcgan  their  work  with  drawing  up  certain  hfratb  of  inquiries, 
to  be  distributed  to  persons  experienced  in  husbandr)'  all  over  Ei^land,  Scot- 
hnd,  and  Ireland,  for  procuring  faithful  and  sofid  infbnmitian  of  the  know, 
ledge  and  practice  now  employed  in  these  kingdoms;  and  to  coiisidor  what  im- 
provements may  be  further  made  in  ibis  whole  matter.  They  have  accordingly 
proposed  the  inquiries  following : 

1.  Far  AraUe  Grtmndt. 

1 .  Tlie  seronl  kinds  of  soils  in  England,  being  supposed  to  be  either  sandy, 
gravelly,  stony,  dayey,  chalky,  light-mould,  heathy,  marish,  bogpy,  feimy,  or 
cold  wecfiing  ground:  what  is  tlie  soil  of  each  country,  and  how  prepared  for 

2.  What  peculiar  preparation  each'  loil  under^g  for  i-ach  kind  of  grain;- 
with  what  kind  of  maoure  they  are  pnepned;  whoa,  how,  and  in  wiiat  quantitjr 
it  is  laid  on? 

d.  At  what  waMOi  and  horn  often  tiiey  are  plouglied;  and  what  kndof 

ploughs  are  used  for  leveral  sorts  of  ground  ? 

4.  How  long  the  several  grounds  are  let  lit-  fallow? 

5.  How,  and  for  wliat  productions,  heatliy  grounds  may  be  improved?' 

6.  What  ground  has  marl?  how  deep  commonly  it  Iks  hom  the  Mlrfiwe^ 
what  ia  the  dqidi  of  the  bnrl  itself?  what  the  colour  of  iti  i^on  what  gronnda 
it  is  used  ?  what  time*  of  the  year  it  is  to  be  laid  on  ?  how  many  loads  to  an  acre? 
what  grains  marled  land  will  bear;  and  how  many  years  tqgethcr?  how  such 
marled  land  is  to  be  used  afterwards,  &c.? 

f.  The  knifb  of  gnun'  or  aead,  usual  in  England,  being  either  wtmt,  misOB- 
lane,  rye,  baHey,oats,  peas,  beans,  fitches,  buck-wheat,  hemp,  flax,  rape;  what 
«orts  of  these  are  sown  in  each  county,  and  how  prepared  for  sowing?  whether 
by  steeping,  and  in  iritat  Und    liquor ;  or  by  mixing  it,  and  wMi  What^ 

8.  There  being  many  aorta' of  wheat,  as  the  white  or  red  lammas,  tlie  bearded 
Kentish  wheat,  the  gray  wheat,  the  red  or  gray  pollard,  the  ducks-l)ill  '..licit, 
the  red-eared  bearded  wheat,  &c.  And  so  of  oats,  as  the  coinmon  black,  blue, 
naked,  bearded  in  North-Wales,  and  the  like  of  barley,  peas,  beans,  tus, '  The 
inquiiy  is,  which  of  these  grow  in  each  country,  and  in  what  soil;  whidi  of 
them  thrive  be  t  tbr  re,  and  whether  each  of  them  reqiure  a  peculiar  tillage,  apd 
how  they  differ  in  goodness? 

9.  What -are  the  chief  particulars  obseivable  in  the  dicnce  of  aeedpoom,  and 
all  kinds  of  grain;  and  what  kinds  of  grain  are  most  proper  to  succeed  eadi 
other? 

10.  What  quantity  of  each  kind  is  sown  on  the  statute  acre  ?  And  in  what 
season  of  the  moon  and  year  ? 
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1 1 .  With  whttt  ktstmniaits  iShey  harrow,  dod  and  ttnA,  and  at  what  seasons  ? 

12.  How  mudi  an  acre  of  good  oom  gaieraUj  yidds  in  voy  good,  in  lata 

good,  and  in  the  wnrst  years  ? 

13.  Wliat  arc  the  causes  and  remedies  of  mildew,  blasting,  and  smut;  being 
some  of  the  common  diseases  of  com  in  this  country  I 

14.  How  weeds,  worma,  flies,  birds,  nuoe,  motes,  Iw.  are  imvented. 

1 3 .  Upon  wliat  occasions  young  com  ia  cut  or  fed  in  the  Uade ;  and  what  aie 
the  betiefits  thereof? 

16.  What  are  the  seasons  and  ways  of  reaping  and  ordering  each  sort  of  gnuu, 
befofe  It  be  carried  off  the  ground  i 

17.  What  are  the  several  ways  of  preserving  grain  in  tlie  straw,  WttMamd 
without  doors,  from  all  annoyance,  as  mice,  heating,  rain,  &c. 

18.  What  are  the  several  vr-ays  ul  separating  the  different  sorts  of  grain  from 
the  straw,  and  of  dreaaiiif;  them  } 

19.  What  are  tlie  ways  of  preaemngaiqr  atona  of  grain  Itom  the  amioyanoea 
they  are  liable  to  i 

2.  For  Meadows. 

I.  How  the  above-mentioned  aorta  of  soil  are  prepared,  when  they  are  used 
lor  paatore  ormeadow  ? 

3.  How  are  prevented  the  common  annoyances  of  these  pasture  or  meadow 
grounds,  as  weeds,  moss,  sourgrass,  heatti,  fern,  bushes,  briars,  brambles, 
broom,  rashes,  sedges,  gorse  or  Ihraes? 

3.  What  are  the  best  w  nys  of  draining  marshes,  boga,  Ana,  &c.  ? 

4.  What  are  the  several  kinds  of  grass,  and  which  arc  accounted  the  best  ? 

5.  What  are  the  chief  circumstances  observable  in  the  cutting  of  grass ;  and 
what  in  the  making  and  preserving  of  hay  ? 

6.  What  kind  of  grass  ta  fittest  to  be  preserved  for  winter  fieedinig?  Aadwhal 
graaa  ia  beat  ibr  dieep,  Ibir  cows,  osen,  bonca,  {oata,  &e* 

AeemtHt  tftie  Burning  Comm  Giau,  made  at  L^om  hif  M.  Vulotr, 
md  cmpared  wi&  mnettd  vf^ten  modi  fammhfL  N*  6,  p»  95. 
The  following  is  the  aocoont  of  Oiia  gTaa^  oommunicated  in  some  letteis  from 

Paris. 

Concerning  tkie  efficacy  of  M.  de  Villette's  burning  glass,  all  that  P.  Bertot  has 
written  of  it,  is  tme.  We  have  seen  its  efftcts  frequently  repeated  m  the  morn- 
ing, noon,  and  aftemooii,  alw^  performing  very  powerfully;  burniti^^  or  melt- 
ing any  matters,  very  few  excepted.  Its  figiirc  is  round,  being  ratlicr  above 
thirty  iiieht  s  in  diameter.  On  one  side  it  has  a  circular  frame  of  steel,  that  »t 
may  keep  it:>  j  ust  lOeasiBe.  It  is  ea^  to  remove  it  fitnn  place  to  place,  though  it 
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iveigh  above  a  hundred  wdght,  and  is  easily  put  in  all  sorts  of  positions.  Tim 
focus  is  distant  from  the  centre  of  the  glass  abtnit  tlirec  feet,  and  is  about  the 
ti^e  of  half  a  louis  d'or.  One  may  pass  one's  hand  through  it,  if  it  be  done 
nimbly;  but  if  it  remain  there  for  one  leDond  onty,  there  is  danger  of  receiving 
mudi  hurt. 

Green  wood  takea  fire  in  it  in  an  instantj  aa  do  also  many  other  bodies. 

Seconds. 


AsnanfMeoeof  pot'iron  waa  mdted,  and  ready  to  ibopdown,  in. . . .  40 

A  silver  piece  of  1 5  pence  was  pierced  in   24 

A  tliirk  nail  (called  le  chu  de  paisan)  was  melted  in   30 

The  end  of  a  sword-blade  of  olinde  was  burnt  in   43 

AbraMoountertvaspieroedin.   6 

A  piece  of  red  copper  «aa  mdted,  ready  to  drop  down  in   42 

A  piece  of  a  chamber  quarry-st<Mae  WBS  vitrified  1(1   45 

Watch  spring  steel  melted  in   g 

A  mincial  atone,  Bodi  as  is  uaed  m  haRjudwaaea  i  rmutr  «as  oakmed 

and  ntrified  in   1  Just. 

A  piece  of  mortar  ^%';is  vitrified  in   52 


In  short,  there  is  hardly  any  body  which  is  not  destroyed  by  this  fire.  To 
melt  by  it  any  great  quantity  of  metal  much  time  wtjuld  be  required,  the  action 
of  burning  not  being  performed  but  within  the  size  of  the  focus;  so  that  usually 
only  small  pieces  are  exposed  to  it.    M.  d*Alibert  bought  it  fur  1 30o  livrcs. 

This  information  has  caused  the  following  further  particulars  to  be  com- 
municated from  Bum: — 

I  see  by  some  tetters  diat  you  incline  to  believe  that  the  glasses  of  M^^tiua 
and  Septdius  approach  to  that  of  Lyon:^.  But  I  can  assure  ymi  tlirv  romo  vcrj' 
hz  short  of  it.  You  may  consult  Maginus's  book,  wliere  he  dcscrirbcs  lus ;  and 
diere  are  some  persons  here  «ho  have  seen  one  of  h»  best,  which  had  but 
about  twenty  inches  diameter :  so  that  tins  of  Lyons  must  perform  al  least  twice 
as  much.  As  to  Srptaliit--,  we  expect  the  account  of  it  from  intelligent  and  im- 
partial men.  It  caiuiot  well  be  compared  to  that  of  Lyons,  unless  in  bigness; 
and  in  this  case,  if  it  have  five  palms,  as  you  say,  that  would  be  about  3^  feet 
Firendi ;  ao  that  would  be  again  a  foot  laiger  in  diameter,  which  would  make  it 
a.s  much  ajjain  jzreater  in  surface.  But  its  efFert<;,  n«i  it  bum? -so  far  off,  cannot 
be  very  violent.  And  I  have  heard  one  say,  who  had  seen  it,  that  it  did  not  set 
wood  on  fire  but  after  the  time  of  saying  a  miserere.  You  may  judge  of  the 
difibrenoe  of  the  effects,  since  that  of  I^fona  gathen  its  beams  tcigether  within 
the  space  of  seven  or  eiglit  lines }  and  that  of  Septaliws  must  scatter  them  in  the 
compass  of  three  inches. 

B2 
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€ff  the  OpHe  GhMe$  of  JIf.  HBrgtm  and  M.  Haromis;  ^tmd  a#j|«r 
ImprowmmU  in  T^Bscopet.  N*  6,  p.  98. 

Hut  eminent;  astronomer  of  Dantzic,  M.  Hevdius^*  writes  to  his  cone- 

epondent  in  I^wdon  as  follows  : — 

What  has  been  done  in  tlic  grinding  of  optic  glasses  in  your  parts,  and  how 
those  beginnings,  mentioned  by  you  formerly,  do  continue  and  succeed,  I  am 
very  desirous  of  hearing.  It  is  now  above  ten  years  since  I  mysdf  invented  « 
peculiar  way  of  grindinr  "i"  h  glasses,  and  reduced  it  to  practice;  by  which  it 
is  easy,  witliout  any  considerable  danger  of  failing,  to  make  and  polish  optie 
glasses  of  any  conic  section,  and,  what  is  of  most  consequence,  in  any  di&h 
of  any  section  of  a  sphere.  Hiis  invention  I  have  as  yet  discovered  to  none, 
my  purpose  being,  for  the  improvement  of  natural  knowledge,  to  describe  the 
whole  method  in  my  celestial  macliine,  and  to  propose  it  to  the  examination  and 
judgment  of  the  Royal  Society  j  not  doubting  at  all  but  they  will  find  the  way 
true  and  practicable,  myself  hairing  already  made  several  glasses  by  it,'  whidi 
many  learned  men  have  seen  and  tried. 

Monsii  ur  Hiiygens  inquiring  ako  in  a  letter,  newly  wTitten  by  him  to  a 
friend  ot  lus  m  England,  of  the  siux:ei»s  of  the  attempts  made  by  an  ingenious 
EqgU^unan  for  perfecUng  such  glaases,  and  ui|^ng  the  proaeeution  of  the  same, 
so  as  to  show,  by  the  effects,  the  practicability  of  the  invention,  says,  that  lie 
ititcnds  very  shortly  to  try  something  of  that  kind,  of  the  suooess  of  which  he 
iias  good  hopes. 

M.  du  Son,  titat  eiceilent  raccfaanidaii,  is  abo  now  employing  himself  in 

London,  to  bring  telescopes  to  perfection,  by  grinding  glasses  of  a  parabolical 
figure;  by  means  of  which  he  liopes  to  enable  the  curious  to  discover  more  by  a 
tube  of  about  one  foot  long,  furnished  with  glasses  thus  figured,  than  can  be 
done  by  any  other  tubes  of  many  times  diat  length. 

*  JoiuHevfstiiu  w«»  bom  MDmUicio  161    ind  died  tiim  Hi*  «iiiiatfi«n  «w  Ubenl 

and  hit  itadies  extentm,  but  nuflieiwdci  were  Via  chief  ptinuft.  He  bmit  an  chtemtory  lor  the 

pwpoie  of  astronnniica)  observ'ation*,  the  result  of  which  he  piiblished  i:i  1(^47,  under  ihc  litlf  of 
iklaiograpkia,  urc  Lunet  detcriptiOf  ^jrc.  His  Camel^rofiia,  whicfa  appeared  in  166S,  occasioDcd 
a  contrweny  between  hicaadf  tad  Ih,  Hoak,  en  tfifafiiHlioft,  "WiMlur  dbliiwM  mi  aldtadM 
could  betaken  with  plain  sights  neairr  than  to  .1  minute  •"  This  dispute  was  carried  on  with  great 
varmth  and  comidenible  emni^.  The  pnncipai  of  his  numerous  uorks  is  that  entitled  iJtttima 
CvfesMM. 
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C^aMeHudef  maku^moreUv^  Bepretentaiions  of  Natttre  in  ffax 
than  are  extant  in  Painting :  And  of  a  new  kind  of  Maps  in  Bat 
Relief.   BothpraciUed  in  Rrtmee.   Bg  Mr.  JoBit  Efslyn.   N'  6, 

p.  99. 

This  was  communicated  by  the  ingenious  Mr.  John  Evelyn,  to  whom  it  was 
sent  from  Pn^a  in  a  letter,  as  folkms  s-^ 

•  Here  Is  «  Vnadaaan  who  makes  more  lively  exhibitions  of  nature  in  wax 

than  ever  I  yet  saw  in  painting ;  ha\ing  an  extraordinar)-  address  in  modi^lliiig  the 
figures,  and  in  mixing  the  colours  and  shadows;  also  making  the  eyes  like 

I  have  also  seen  a  new  kind  of  mops  in  Ins  relief,  or  sculpture :  Fur  example 

the  isle  of  Antibe,  on  a  square  of  about  eight  feet,  made  of  boards,  m  itli  a  frame 
like  a  jncture.  There  is  represented  the  sea,  with  sh^ts  and  tlieir  cannons  and 
tacUeof  wood  fixed  upon  the  sur&ce,  aftera  new  ind  most  admirable  manner. 
The  rocks  about  the  idmd  exactly  formed,  as  they  are  in  mture ;  and.the  island 

itself,  with  all  its  inoqualities,  hills  and  dales ;  tlicj  town,  the  fort,  tlie  small 
houses,  platform,  and  cannons  mounted;  and  even  the  gardens  and  platforms  of 
trees,  with  their  green  leaves  standing  upriglit,  as  if  they  were  growing  in  their 
natnial  ooikNm.   In  diort,  men,  bea^,  and  whatever  you  na^  imagine  to  have 

any  protiiherancy  above  the  level  of  tlic  sea.  T!ii^  new,  delightful,  and  mt-.-t 
instnictive  form  of  map,  or  wooden  cx»unti}',  affords  equally  a  very  pleasant  ob- 
ject, whether  it  be  viewed  horizontally  or  sidelong. 

Some  Ohsermiions  on  a  WTnte  Fluid  renemblwg  Mtllc,  found  in  the 
fi'hix,  instead  o  f  n food :  CAnom/ruoiis) .  And  on  Grass  found  in  the 
If'  ind  Pipes  of  sonic  Aninuds.    Btf  Mr.  Boyle.    N"  6",  p.  100. 

This  observation  of  a  jQuid  rejienibling  milk  being  found  in  tiie  veins  instead 
of  blood,  is  expfadned  by  a  fiirther  oommonication  at  tiie  end  of  flua  same 
number,  p.  117,  where  it  is  related,  on  the  authority  of  Dr,  X^owcr,  that  a 
maid  after  eating  a  good  breakfast  about  seven  in  the  n^nrning,  wns  K  t  blood 
about  eleven  tlie  same  day  in  her  foot.  I  lie  blood  first  drawn,  which  was  re- 
eehredinaponbiger,  soon  turned  very  wlutet  tfaatwhidi  was  last  drawn  was  re- 
ceived in  a  saucer,  and  turned  white  immediatdy,  like  the  white  of  a  custard. 
Within  five  or  sot  hotirs  after  the  physician  ssrw  both,  and  found  that  con- 
tained in  the  porringer  to  be  half  blood  and  half  ch}  le,  swimming  upon  it  like  a 
aenun  as  a4iite  as  milk  t  and  that  in  the  saucer  all  clinic,  without  the  least  ap. 
pearmoe  of  blood.  When  heated  over  a  genUe  fire  they  both  hardened,  as 
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tiic  white' of  an  egg  or  the  serum  of  the  Mood  do  under  timilsr  (dramntaiioe^ 
but  thfv  we're  far  whiter.* 

The  second  part  ol  this  communication  states,  Uiat  a  considerable  «|uaiitity 
of  gi«M  has  often  been  found  in  the  tradiea  and  browduft  of  dteep  t  «id  th^ 
the  innd-pipe  of  an  ox,  which  had  died  of  a  disease,  was  stufEed  with  the  aame 
v^etable  matter  as  if  it  had  been  thrust  there  by  main  force. 

Of  a  Place  in  England  where,  witJwut  petrifpng  Water,  If  ood  is 
homed  into  Siwe.   N'  6,  p.  101. 

.  According  to  Dr.  Bott,  the  pUce  where  the  petrified  wood  commemorated 
in  this  papv  is  firand,  is  a  gravelly  gmund  in  the  pansh  of  Wcn^ebuy  in 

Oxfordsltire,  not  far  from  the  church.  The  V.ind  of  ostecxolla  mentioned  in 
this  paper  is  found  in  the  rtibbie-quames  at  Heddingtou  in  the  same  county  j 
when  scraped  it  lias  the  smell  of  burnt  boue. 

<y  the  ImedidmUJ  Naivre  qf  a  cerfahi  $ioneJbund  in  the  ImS^  in  the 
lhadqf  a  Serpents  %  PatuasHT  WsBiTAn.       6,  p.  108. 

This  communication  relates  to  a  supefstitious  story  of  a  stoM  fiNwd  in  the  ' 
head  of  certain  serpents,  having  the  property  of  healing  their  venomous  bite 
when  applied  to  the  wound.   We  fdiall  not  detain  the  reader  with  more  parti- 
culars on  this  subject 

Of  <fte  IFSty  used  in  the  MoguFs  Domtmons  to' make  Saltpetre*  f^rom 
TasrEKor's  TraoeU.    N"  6,  p.  103. 

Saltpetre  is  foun<l  in  many  phces  of  the  Ra^t  Indies,  but  diiefly  about  Airra, 
and  in  the  villages  that  hcR'tofdre  have  been  numerously  inhabited,  but  are 
now  deserted.  Ilicy  extract  it  from  three  sorts  of  earth,  black,  yellow,  and 
white.  The  best  is  that  which  is  drawn  out  of  the  Mack,  for  it  is  het  from 
common  salt.  They  work  it  in  this  manner:  They  make  two  pit.^,  fiat  at  the 
bottom,  like  those  wherein  common  salt  i?  made,  one  of  tlicm  liaving  much 
moK  compass  than  the  other,  tJicy  fill  that  with  (the  aforesaid)  earth,  upon 
which  they  let  water  run,  and  by  the  feet  of  people  they  ttead  it  to  die  con- 

*  In  tbe  blood  of  this  patiunt  there  appean  to  have  been  an  over-proportion  of  semn,  rendered 
whiter  tim  uMd  I7  acMrideniifo  <|iiBiility  of  new  awMr  in  wtnch  the  urigioal  title 

is  worded  might  lead  to  an  crromous  cuiiccption  ;  since  it  wn*  not  "  mii.k  that  was  fnuud  in  veiV 
1SSTC.4U  of  blood,"  (p.  ICO),  but  blood  itsclfj  coQttiiniog  sudi  an  excess  of  the  fluids  just  vataHoati 
« 10  linre  a  Mtfitjr  «|fnnwi(r. 
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ihtenejr  of  a  pap,  lettii^  it  ifand  for  two  dsqpsy  tint  Uie  -water  may  eitnci 

the  salt  that  is  in  the  earth  :  then  they  pass  this  water  into  another  pit,  in 
which  it  crystalizes  into  s;ilt]w;tre.  When  they  would  have  it  whiter  and  purer, 
th^  boil  it  in  a  cauldron  once  or  twice,  scumming  it  continually,  and  emptying 
k  out,  wliikt  it  k  hot,  inio  earthen  pots  which  hold  each  35  or  SOlha.  These 
they  expose  to  clear  nights,  and  if  there  be  any  impurity  remaining  it  (aUs  to. 
the  bottom.   Afierwards  they  break  the  pots,  and  diy  the  salt  in  the  sun. 

Ah  Account  of  Hevelks  s  Trodronms  Cometicus,  with  some  Ammad-' 
venkm  made  t^on  it,  hf  a  Fratth  Philotopher,  JV*  6i  104. 

Hevdtus,  in  his  Ptodromng,  so  called,  because  it  is  as  an  introduction  to  his 
Gnnetogmphy,  g^ves  an  account  of  the  observations  he  has  madfe  on  the  fmit 

of  the  t^vo  late  comcL<? ;  reserving  thoJ^e  on  the  seconr!  f  r  that  great  treatise, 
in  which  he  also  intends  to  enter  more  into  detail  on  the  lirst. 

In  this  account  he  represents  the  rise,  place,  course,  swiftness,  phases  and 
tnrin  of  tfns  oxnet,  and  the  canset  of  the  geneiataoa  of  oomets  in  genend. 

He  finds  its  apparent  motioa  was  not  made  in  an  caact  great  circle,  but 
deviating  considerably  from  it. 

He  is  positive,  tiiat  without  the  annual  motion  of  the  eartli  no  rational  ac-' 
eount  can  be  ghren  of  any  comet,  but  tint  all  is  involved  in  perplexities,  and 
deformed  \3y  absurdities. 

He  inquires  what  kind  of  line  tlicy  desrrilx:-  bv  their  motion,  whether  circu- 
lar, or  straight,  or  curved,  or  portly  straigiit  and  jiartly  curved  }  And  if  curved, 
whether  Kguhr  or  im^idsr^  if  rSf^dar,  tidiethcr  cUipiie,  parsbolicBl,  or  hyperw 
bolical  ?  He  answers,  that  this  motion  is  conical;  and  is  of  opinion  that  by  the 
conic  pth  all  tlie  phenomena  of  comets  can,  without  any  inooveniency,  be 
readily  solved. 

lb  puts  it  out  of  doubt  tiiat  they  ar^injthe  sky  itsdf^  prodnch^  reasons  for 

it  that  arc  very  considerable,  and  alleging  among  oth^,  that  it  is  dearly 
evinced  by  the  parallaxe??,  which  he  finds  far  less  in  comets  than  in  the  moon, 
and  sometimes  than  in  the  sun  itself.  Where  he  also  r^resents  that  he  has 
deduced  the  borisontal  paraUsx  of  diis  veiy  comet  from  one  obswvatton  only, 
by  which  he  found  that  then  it  was  distant  from  the  earth  5000  semidinmeters 
of  the  same.  From  this  distance  from  the  earth,  he  deduces,  that  on  that  day  . 
when  it  was  so  remote  from  the  earth,  its  true  diameter  was  25(X)  Gcrtnau 
miles,  whidi  is  three  tunes  larger  then  die  ^ameter  of  die  earth,  andahnost 
six  times  lajrger  thM  thai  of  the  moon,  whose  diameter,  acoovdu^  to  his 
iheery,  is  442  Gemiaa  miles. 
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Hefin^  die  mstter  of  comets  to  be  in  the  ether  itself ;  and  that  the  plaaeU 
emit  their  exhahtions,  and  haro  their  atiiMNfihnef  1^  our  earth.  He  affirm* 

tliat  the  sun  alone  mny  ca^Jt  out  so  rrntrh  matter  at  anytime  in  oiip  year,  as  that 
tlience  shall  be  producctl  not  one  or  two  comets,  equalling  the  moon  in  diame- 
ter, but  very  many;  which  if  ao,  what  oontribiition  may  not  be  expected  from 
Iheoflier  planets.* 

He  rnnreivPH  tliat  all  comets  respect  the  sun  ns  their  centre  as  planets  do, 
making  them  a  kind  of  spurious  planets  that  emulate  the  true  oucj>  in  tlieir 
motion  almoet  tn  all  tfiin^. 

The  train,  according  to  him,  ia  only  the  beam*  of  the  sun  fUUng  on'  the 
head  of  the  romet,  and  pa<>siiitj  tlirongh  llie  same,  refracted  and  reflected. 

Wlietiier  the  same  comets  return  agoin^  as  the  spots  in  the  sun  ?  and,  Whe- 
ther  in  the  time  of  great  conjunctions  they  are  more  easily  generated  ?  and. 
Whether  ihey  can  be  certainly  foretold?  with  aeveral  other  m()vunea,  he  refera- 
for  to  lii.s  jrreat  work. 

As  to  projrtjostications,  he  complains,  that  men  inquire  more  what  comets 
signify  than  what  they  arci  or  how  they  are  generated  and  moved ;  professinjjf 
himadf  to  be  of  the  opinion  of  thoae  who  would  have  ooraeta  rattker  admired 
tlum  feared  ;  there  appearing  indeed  no  cogent  reason,  why  the  Author  of  Na- 
ture may  not  intend  them  rather  as  monitors  of  his  glory  and  greatness  than 
of  liis  anger  ur  disploasure;  especially  seeing  tiiut  sonic  very  dUigent  mea 
(among  whom  is  Gonma  FHsius)  take  notice  of  aa  great  *  number  of  good  a* 
bad  events  consequent  to  comets. 

Some  animatlvcrsions  have  been  made  on  this  work  by  M.  Auzout,  in  a  let- 
ter, to  M.  Petit ;  in  which  he  conceives  that  tliis  prodroinus  contains  some 
mistakes,  whieh  he  particulacisea. 

Of  the  Mundua  Stdtterrcmeus  of  Atbjnjsius  KiRCiiF.n.^  N*  6,  p.  I09. 

This  paptT  contain?!  a  long  and  tc^liaus  account  of  this  work,  after  the  man- 
ner of  a  modem  review  of  it,  aiumerating  all  tlic  particulars  of  the  contents : 
an  account  now  no  loi^r  dther  corioDS  or  usefiiL 

*  It  H  curious,  and  not  unprafiialifej  moiiHtiiiietto  cAnivs  dwitmige  vfaiwand  poenle  iwtwna 
wtiicti  some  of  (he  grartHt  oust  bive  ISmned  In  die  early  iKiMi  of  ixnidB  natmd 

t  Atiunasiiis  Kiccber,  or  Kirk^,  a  uowd  pliilosnpher,  ww  boni  ai  Fulda  in  itoi.  He  entered 
intotlie  Mdely  of  iMlfili  la  IttIS,  and  tail|^t  phUoaophy,  imtliematics,  atui  ihc  oricnu!  languages  in 
tlie  uii'ivir>lty  of  Wlrlsburg,  till  tlie  year  1631.  He  »•«*  afterwards  called  to  Rome,  where  be 
taught  matbcnkiiics  i»  the  lloiuan  cuU^e,  and  died  in  1^0,  beuig  the  SOtb  year  of  hit  i^. — Kilter 
«ollactcd«  rich  obuet  of  ludHiies  and  ntiv^i  wd  dw  qonli^or hv  wwhi  ia  imamm. 
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Afmiher  Acamni  of  an  Ohserval^m  on  c&Atfe  &Md. 
The  substance  of  this  paper  is  incorporated  inth  a  former  acooimt  at  p;  37. 

OfM  de  Soxs  Progress  i)i  /corldng  Parabolic  Gfasses.    N'  7,  p.  J I9. 

Since  what  was  mentioned  in  a  former  paper  respecting  M.  de  Sons'  noble 
attempt  to  grind  glasses  of  a  parabolic  figure,  the  publisher  of  these  papers  hat 
tiimwif  seen  two  eye-giiases  of  that  shape,  about  one  inch  and  a  half  deep,  and 
oiu  iiuli  and  a  quarter  broad,  wrought  by  this  eminent  artist  with  a  rare  steel 
instrument  of  his  ou-n  contrivanec  and  workmanship,  and  by  himself  also 
polished  to  admiration.  And  certainty  it  will  be  wondered  at  by  those  who 
shall  see  diese  glaases,  haw  liief  could  be  truly  wrought  to  such  a  figure  with 
such  a  cavity ;  and  yet  more,  when  they  si  lall  hear  that  tlie  author  undertakes 
to  exaivate  otlier  such  eye-glasSes  to  above  two  inches,  and  object-glasses  of 
five  indies  diameter.  He  has  likewise  already  begun  his  object-glaases  for  th« 
above-mentioned  two  ocular  ones,  <if  the  same  figure,  of  about  two  indies 
dninetcr,  which  are  to  be  left  all  open,  yet  without  oaunng  any  colotm. 

M.  Au20UT*s  Spe&JaUom  on  /Ae  (3ia»g»  KAefy  to  hedUeooerodrnthe 
Eatik  ani  Moon»     ihar  refpeOwe  InkMantt,  IP  7,  p- 120.  * 

I  have,  says  he,  sometiroes  thoiq^t  on  the  chaises  whidi  it  i>  likdy  the 

supposed  inhabitants  of  the  moon  n>ighl  discover  in  otir  earth,  to  see  whetlier 
reciprocally  I  could  observe  any  such  in  the  moon.  For  example,  that  the  earth 
woidd  appear  to  the  people  of  the  moon  to  have  a  di&rent  &ce  in  the  aeveial 
seasons  dT  the  year;  and  to  have  another  appearanoe  m  winter,  when  there ia- 
scarcely  any  thing  green  on  a  very  great  part  of  the  earth ;  when  there  are 
countries  aH  covered  with  snow,_  others  all  covered  with  water,  others  all  ob- 
seured  widi  douds,  and  that  tor  many  wedts  together.  Another  £aoe  in  spring, 
when  the  forests  apd  fi(  Ids  are  green.  Another  in  summer,  when  all  are  yel- 
low, &C.  MethinlcK  such  ciinng;cs  are  considerable  enonirh,  by  the  force  of  the 
reflections  of  light,  to  be  obser\-ed,  sitice  so  many  diticrcnoes  of  lights  arc  seen 
in  the  moon.  We  have  rivers  oonsidenble  enov^  to  be  seen,  and  they  enter 
fiur  enough  into  the  land,  and  have  a  breadth  suflicieRt  to  be  observed.  Hiere 
are  fluxes  in  certain  places,  tliat  n  ;ich  into  large  emmtries,  capable  of  nlaking 
tliere  some  apparent  chai^gc ;  and  in  some  of  our  tern  tltere  ikMt  sometimes 

amoiiniirc;  tn      vulumrs  u,  filiii,  11  i;i  (pm;'!,  und  J  ill  wtavo.    Mott  tf  (liem  indOTd  arc  oifier 
curiuus  Uian  ii.ctul  (  many  of  thcnn  vUionary  and  faiiciAi]  j  Mid  it  i«  Bflt  t»  be  woftdnrcd  at,  if  iLey 
«K  iM  diKiqfsamiixvanled  wUk  BwhcMctnw 
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such  bulky  masses  of  ice,  that  are  far  larger  than  the  dtjeetB  which  we  are 

ussurctl  we  can  see  in  the  moon.  Again,  we  cut  down  whole  forests,  and  drain 
marches,  of  an  extent  large  enough  to  chn^c  a  considerable  alteration :  And 
men  liave  made  such  work,  as  have  produced  dianges  large  enough  to  be  per> 
oared.  la  anny  places  abo  are  YokanoeB  anffidently  laige  to  be  distmguuili«d, 
especially  in  the  shadow :  And  when  forests  or  great  towns  are  on  fife,  it 
liardly  be  doubted,  but  these  luminous  objects  would  appear,  either  in  an  eclipe 
of  the  earth,  or  when  sucli  parts  of  the  earth  are  not  illuminated  by  tlie  sun. 
But  I  know  no  man  who  has  observed  audi  things  in  the  moon  ;*  and  one 
may  be  rationally  a^^surcd  that  no  vdcanoes  «iist  ttwre.  Or  that  noneof  them  bum 
at  this  fivne.  And  tothi<!a1I  curioii'?  men,  that  have  good  telescopes,  ought  well 
to  attend.  And  I  doubt  not,  that  if  we  had  a  veiy  particular  map  of  the  moon, 
we  or  our  posterity  should  find  some  changes  in  her.  And  if  the  mapt  of  die 
moon  of  Hevelius,  IXvini,  and  Riccioli,  be  exact,  I  can  affirm,  that  I  have 
seen  there  some  plnces  considerable  enouj^b,  nhcrc  they  put  parts  t\r.'.{  :ire  dear, 
whereas  I  there  see  dark  ones.  It  is  true  that  if  there  be  seas  in  the  uhjou,  it 
can  hardly  happen  otherwise  than  on  our  earth,  wheie  alluvittms  or  new  aoces* 
sions  of  land  are  made  in  some  places,  and  ttie  see  gains  on  the  hnd  in  others. 
I  say,  if  those  sjxits  we  see  in  the  mnon  are  ?ea9,  as  it  is  rommonlv  believed ; 
\Yhereas  I  have  uiany  reasons  for  being  of  a  contrary  opinion.  And  I  liave 
'  sometinies  thought  whetiier  it  might  not  bc>  ^t  aO  the  seas  of  the  moon,  if 
there  mnst  h<-  seas,  were  not  on  the  side  of  the  other  heratsphere,  nnd  that  for 
tl'i'^  r.mse  it  might  !)0  that  the  moon  turns  not  her  axis,  as  our  earth,  in  which 
the  lands  and  m  :i.s  are,  as  it  were,  balanced.  This  also  may  be  tlie  cause  why 
there  appear  not  any  clouds  there,  nor  any  vapours  coosideraibte  enough  to  be 
seen,  that  are  raiseil  from  the  earth;  and  that  this  absence  of  va]>ours  may  also  be 
the  reafnn  that  there  is  no  twiliprht  there,  as  it  seems  there  is  none,  I  myself 
at  least  not  being  able  to  discern  an^^ :  For  I  think  tlie  reputed  inhabitants  of 
the  moon  ought  see  our  twilight,  since  it  is  mudi  strciinger  than  the  light 
«ffi»ded  es  by  the  moon,  even  when  full ;  for  a  little  after  sun^t,  when  we  re- 
ceive no  more  the  first  light  of  the  sun,  tlie  sky  is  far  clearer  than  it  is  in  the 
fairest  night  of  the  full  moon.  And  since  we  observe  in  the  moon,  when  she  is 
increanig  or  decreasing,  tlie  light  she  receives  from  the  earth,  we  cannot  doubt 
but  that  the  people  of  the  moon  should  likewise  see  in  the  earth  tl>e  light  with 
which  the  nK)on  ilhimimites  it,  with  perhaps  tin*  difference  tlicre  h  between  tlieir 
magnitude.    Much  more  tlien  should  they  see  tlic  crepuscular  light,  being,  as 

I  ■ 

*  bdk  thing»  hAvc  of  late  been  obsrr>-c«l,  in  conicqacnce.af  the  girat  improveibate  ai  iBlnnfSft 
Igr  O^Hencbel ;  diu*  vailing  ths  ^eculatiom  of  the  iagcsMiM  Rp^^ 
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mmI,  uxsompflorabiy  greater.  But  yet  we  «ee  not  any  liglit  beyond  the 
MCtkm  of  the  light,  which  is  almost  every  where  equally  strong,  and  we  there 
distinguish  noti^^!);--  :ir  all,  not  so  much  that  rlearest  part  called  arlstarcluK, 
or  porphyrites,  a*  I  liave  d'ten  tried ;  althougli  oiie  may  there  see  the  light 
which  the  earth  sendi  thither,  which  is  sometimes  so  strong,  that  in  the 
decrease  I  have  often  distinctly  seen  all  the  parts  c£  the  moon  that  were  not 
enlightened  by  the  jtrin,  tocethrr  with  the  difference  of  the  clear  pnTt*:  and  the 
spots,  so  Cu*  to  be  ^le  to  discern  them  all.  The  shadows  also  of  all  the 
cavities  of  the  modn  seem  to  be  s(ronger  idem,  they  wodd  be  if  there  were  a 
second  light.  For  although  ofar  ott'  the  shadows  of  our  Ixxlics,  environed  with 
light,  seem  to  nlmnst  dark ;  j-et  they  do  not  appear  in  the  same  degree  as  the 
shadows  of  tlie  moon ;  aiid  those  on  tlic  edge  of  the  ^ci  tion  should  not  ap^ 
pear  in  the  Bke  manner.  But  I  will  deteranne  fM>tlung  of  any  of  diese  things« 

To  measure  Distances  at  one  Station.  By  AL  AuzovT.  N'  7,  P-  124. 

It  is  lon<r  '■ince  I  found  out  a  method  of  measuring,  with  a  large  telestope, 
from  one  station,  tlte  distance  of  objects  on  Ute  earth.  The  practice  indeed 
does  not  altogtitber  answer  the  theory ,  beaanse  length  of  the  telescopes 
admits  of  some  latitude}  yet  it  comes  near  enough,  and  is  pethapa  as  just  as 
most  of  the  ways  commonly  used  with  instruments.  If  we  consider  the  sole 
theory  only,  an  oniinary  teiescofx:  may  be  used,  having  its  c}-e-glass  xx)nvex  t 
ibr,  by  putting  the  ghMses  at  a  Kttle  grsaler  distsnee  ten  tiiey  am,  prapor* 
tionably  to  the  distance  for  which  it  is  to  9er>'e,  and  by  adding  to  it  a  new  eye* 
glass,  the  object  will  be  seen  distinct,  thoiwrji  obscure ;  and  if  the  eje-glass  be 
conrax,  tlie  object  will  ^ipear  erect.  It  may  be  done  two  ways ;  either  by 
kaving  the  tdeacope  in  its  oidhnry  idtuattoo,  the  ohjeet'fjlBSB  before  the  cfye. 
glaas;  or  by  inverting  it,  and  putting  this  before  that,  ikit  if  t^,  o  object-* 
gjlasaes  be  used,  of  w  hich  the  foci  arc  known,  die  distance  of  them  will  be  also 
known.  If  we  suppose  tlie  focus  of  tiie  hrst  to  be  £,  tiiat  of  the  secxmd  C, 
and  the  given  distance  B+^,  and  that  D  nwiM  C  is  eqwd  to  F,  Ar  this 
distance  will  be  equal  to  B+C+F— r  F'— C.  And  if  you  have  the  focus  of  the 
first  object-glass  equal  to  B,  the  d'tstanceat  which  the  second  glass  is  to  be  put, 
e^ual  to  B+C+D,  the  focus  ol'  the  second  glaijs  will  be  found  equal  to 

g^'g.  And  if  you  would  have  the  object  maguiticd  as  much  with  these  two 

glasses,  as  it  wooM  be  with  a  single  one,  of  which  the  focus  should  be  of  the 
jiven  distance,  liaving  the  focus  i>(  ihc  object-glass  given  equal  to  B,  and  the 
distance  given  equal  to  B-f£> »  tiicn  tlie  distance  between  the  first  aAd  aeoond 


Ad  PHiLosortiiCAr  THAirsACTioKs.  [an.vo  1665. 

fgtBBi  will  be  equal  to  ^^gt^o^  ^''""^  which  subductiiig  B  (the  g^ven  fociu  of 
the  ofajcct-gtass)  there  remains  ^g^-^- ;  and  if  thiB  Mm  be  supposed  equal  to 

C,  we  shall  easily  know^  by  the  pceoeding  rale,  the  lixiu  of  the  seoood 
glaw. 

A  Wag  ^preparing  a  Uquwr  thai  thall  duk  hio  and  eohur  the  tehab 

Body  of  Marble;  causing  a  Picture,  drawn  on  a  Surface,  to  appear 
oho  in  ihe  iamo»f  ParU  ^  the  Storie.      A.  KutcoER,  N*  7$  P- 125, 

The  colours  are  thu^  iircj);ircd  :  Take  of  aqua  fortls  and  atjiia  regia,  two 
ounces  eacli ;  of  sal  ammoniitc  one  ounce;  of  the  best  spirit  of  wine,  two  drams; 

much  gold  as  can  be  had  for  four  shillings  ami  six  pence ;  and  of  piue  silver, 
two  diama.  Utese  materials  bein|r  piOTided,  let  the  silver,  when  cdctncd,  be 
put  into  a  vial ;  and  having  poiirt  d  upon  il  the  two  ounces  of  aqua  fortis,  let  it 
evapomte.  and  you  will  have  a  water  yielding  first  a  blue  colour,  and  afterwards 
a  black.  I<ikc\vu>c  put  the  gold,  when  calc^iued,  into  a  vial,  and  iiaving  poured 
the  aquft  regia  ofNMi  it»  aet  it  by  to  evaporate:  then  pour  the  qiirit  of  wine 
upon  the  sal  ammoniac,  leavinj^  it  also  till  it  Ik-  evaporated;  and  you  will  have  a 
gokk-n  coloured  water,  wliich  will  aflbrd  divers  colours.  After  this  manner 
you  niay  extract  many  tinctures  of  colours  out  of  otl»er  metals.  I'liis  done, 
you  may,  by  mearn  of  these  two  waters,  paint  what  picture  you  please  on  while 
marble  of  the  softer  kind,  renewing  the  figure  covers  day  ft>r  several  days  with 
some  fresh  superadded  liquor ;  and  you  will  fuul  in  time,  that  the  picture  has 
penetrated  the  whole  6oHdity  of  the  stone,  so  that  cutting  it  into  as  many  parts 
aa  you  will,  it  will  always  represent  to  yoo  the  same  figure  on  both  sides. 

But  whether  this  experiment  will  succeed,  or  not,  it  is  certain  tliat  Mr.  BinI, 
a  stone-cutter  in  Oxford,  has  many  vpars  ngo  found  out  a  way  of  doing  the 
same  thing,  and  has  practised  it  for  many  yeitrs.  That  is,  he  can  apply  a  co- 
lour to  the  outside  of  polished  marble,  that  ahall  sink  a  oonsidezable  depth  mto 
the  body  of  the  stone,  and  there  rcpr<fcient  the  same  figures  as  tliosc  on  tlie  out- 
side, deeper  or  shallower  as  he  contiiuies  the  apiilication  n  lonirt  r  or  shorter 
time.  Several  pieces  of  uluch  are  to  be  iieen  in  Oxford,  London,  and  else- 
where. And  some  of  them  being  shown  to  hia  ni^esty>  th«y  were  braken  ia 
his  presence,  and  found  toanswa-  espectatwn* 

China  Wares  made  in  Europe.     .V"  7-  />■  ^-7- 
Notice  was  lately  given  'uy  n  Parisian  to  a  friend  in  London,  that  he  Iiod  been 
jilfiKmed  that  Si^uor  Septalio,  a  canom  in  MiSaa,  had  the  secret  of  malang  as 
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goodpofceUnaB  is  mwlem  China  itodf,  and  transpamit :  adding  that  he  had 
«eeii  him  niake  aoine. 

Account  nf  an  odd  Spring  •»  Wulpkalla:  ttl»  qf  SaU  Sprmgt,  and 
iheHrmmngif  Salt  ITater,  ^*  7.  P-  127. 
In  the  diocese  of  FwlBiboni,  in  Westplwlia,  there  is  a  spring  wliich  disappears 

tvAcc  in  14  hours,  returning  always  after  nx  hours  witli  a  great  noise,  and  so 
forcibly  as  to  drive  three  mUU  not  far  from  its  source.  Tiic  iriJiabitauts  call  it 
the  bolderboni,  tlwt  is,  the  boisterouB  spring. 

It  is  remarked  that  W>  salt  water  which  contains  any  metal  in  it,  can  well 
be  boiled  to  salt  in  a  vesael  of  the  same  metal  which  itself  contains,  except 
vitriol  in  copper  vessels. 

It  is  added,  that  to  separate  salt  from  salt  water  without  iire,  if  you  take  a 
vesael  of  wax,  hollow  witMn,  and  every  where  tight,  and  plunge  it  info  the  sea, 
or  into  other  rait  water,  there  will  be  such  a  st-pamt ion  macU-,  that  the  vessel 
will  be  full  of  sweet  water,  tlie  salt  remaining  bcluiid ;  but  lhoui»li  tins  water 
have  no  saltish  taste,  yet  there  will  he  found  a  salt  m  the  essay,  which  ia  the 
qiirit  of  salt,  auhde  enoogh  with  the  water  to  penetrate  the  wax. 

An  Acamnt  of  the  Method  of  conveying  Liqmn  mrnedUad^  into  the 
Man  of  the  Bkod.       Mr.  Oldssburo.  N*  7»  P- 128. 

In  this  account  it  is  asserted,  that  the  discover)  of  a  method  of  conveying 
liquors  immediately  into  the  mass  of  blood  is  (\\\v  to  Dr.  Christopher  Wren,  at 
ihal  time  Snviilian  professor  in  the  university  of  Oxford.  Tiie  method  wiiich  he 
followed  was  to  make  a  Ugatore  on  the  veina,  and  having  made  an  opening  in 
them  on  the  nde  of  the  ligature  towards  the  heart,  to  introduee  into  them 
slemler  syrinjjes  or  quills  fastened  to  bladders  (in  the  manner  of"  clyster  pipes) 
containing  the  matter  to  be  injected  ;  performing  the  operation  upon  pretty  big 
and  lean  dogs,  that  the  vesada  m%ht  be  hige  enough  and  easily  aooeasible. 
These  experiments  were  made  at  dtfierent  times  upon  Kevertd  dogs.  Opium  and 
the  infusion  of  crocus  mctallnnim  were  injected  into  the  veins  of  the  hind  legs 
of  these  animals.  The  opium  soon  stupified,  but  did  not  kill  the  dog ;  but  a 
laige  dose  of  the  crocus  metallorum  induced  vtnniti^g  and  death  in  another 
dog.  Theflb  experiments  are  more  circumstantially  related  by  Mr.  Boyle,  in  hia 
excellent  book  on  the  Uscfubw^x  of  Rxperimcnfal  Philosophi/,  I'art  II.  Essay  II. 
Up.  53-55.  See  also  an  account  of  other  experiments  of  Uiis  sort  in  No.  a? 
of  these  IVanaacUons. 


Tfuds,  made  in  Ifuhj,  uf  C.ivp.ixi's  nav  Oplic-Glaases.  N"  8,  p.  131. 
Intelligence  was  lately  received  from  Kome,  importing  that  Campani  luu  had 
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the  idVAtitage  oflXinni.*   The  great  Duke  of  Toscany,  and  Frinoe  Leofiold, 

his  brother,  ujion  trin!  m:n\v.  of  Ijoth  their  glasses,  liave  f<nm<]  that  tho'^c  of 
Campani  excel  the  other ;  and  that,  with  them,  they  have  been  able  easily  to 
distinguish  people  at  foiir  leagues  distance. 

^further  Relation  of  the  Whalc-F'ishhig  about  the  Bermudas,  and  on 
the  Coast  qf  NeW'En gland  and  New-Nctherland.    iV*  8,  p.  1 32. 

The  person  who  communiratcd  the  particulnrs  rr<!pecting  the  new  \1'liale- 
fishing  near  the  Bermudas,  mentioned  in  the  first  of  these  tracts,  gives  tliis 
further  infonnatkm :  Hiat  about  two  yean  unoe)  there  rtranded  on  the  coast 
of  New-England  a  (lend  whale,  of  the  species  which  is  called  Trumpo,  having 
teeth  resembling'  tliosc  of  a  mill,  and  its  mouth  at  a  good  distance  from, 
and  under  the  nose  or  trunk,  having  several  boxes  ur  partitions  in  the  nose, 
like  those  in  the  taib  of  kAeters.  And  that  beiiiig  opened,  there  run  out  <rf'  it  a 
thin  oily  substance,  which  congealed ;  after  which,  the  -reminder,  being  a 
thick  fatty  suli.-taiico,  Avas  taken  out  of  the  same  part  with  a  scoop:  And  this 
substance,  he  aflirmed,  is  tiic  spcimaceti;  adding  further,  that  the  blubber 
of  the  same  sort  of  whales,  when  stewed,  yiekb  on  the  top  a  creamy  substance, 
which  when  thrown  upon  white  wine  lets  fall  n  dirty  heterogeneous  aediment ; 
hut  what  remains  above  affords  a  spennaceti-like  matter. 

He  concluded  by  obscrviiig,  that  these  whales  were  to  be  met  wiih  between 
Ae  coast  of  New^Eqg^and  and  New-Netherknd,  where  they  might  be  caught 
dglit  or  nine  montlis  in  the  year,  whereas  those  about  the  fiennudas  are  to  be 
found  only  in  the  months  c£  Fdwuaiy,  March,  and  ApriL^ 

Of  a  remnM^  Spring  meat  Paderhom  in  Germany.  N*  8,  p.  133. 

In  the  diooese  of  Paderbom,  about  two  leagues  fhnn  that  town,  is  a  Bptiag, 

called  metbom,  with  three  streams,  two  of  whicli  are  not  above  one  foot  and  a 
half  distant  £nmn  each  other,  and  yet  of  such  dtfl^reitt  qualitief>  that  one  of 

*  EtutacUo  VMti  «M  SB  Iqgeiiiaiu  Ililiai  mfSnt  of  dune  tinet,  my  dJiwnt  tar  his  telescopes, 
though,  at  it  mcitu,  infrrior  to  Campaiii.  He  wrote  ngatnst  the  discover)'  of  Satwm's  ring,  made  bjr 
Huygeiu,  cootMt'mg  ihc  truth  of  it.  Diujii  wa^  li\iug  iu  l(3()3 ,  but  the  time  of  his  birth  or  death 
is  itot  ascertainetl. 

f  IhetpecMtiifv^alitheKuimatk^Hlftlimmi^^  The  laije  fish  nwntioaed 

im  lbftlMlcr|N>t«fllw  paper  (ad  wUdi  b  Imm  eedllBd)  aeemt  to  be  die  XJphiH  pleinitena  or 

broail-finucd  »word-fish,  which  Dr.  Blorli  rattier  tluives  to  consider  at  a  sjiedcfi  of  Scnmh^'r,  TfN 
a  gmt  enemy  to  whales,  which  it  wouuds,  and  probably  *umetimes  killit  by  striking  tiicm  with  iu 
hcim  or  umut.  It  Mimctimes  attacks  »hip«  in  the  same  maiu>cr,  and  is  8U]>paied  to  mistake  thcni  for 
vliaicii  breaking  ilielioraor  OMUt  vMb  ilie  vinkuoe  of  the  t^iwt,  aod  kaing  a  part  imbeddetl  in 
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timn  Is  limpid,  bluish,  lukewann,  and  bubblii^,  containing  sal-ammoniac,  oker, 
iron,  ntriol,  alum,  sulphur,  nitre,  and  orpiment,*  used  against  epilepsies,  dis- 
eased spleens,  and  the  worms ;  the  other  is  ice-odd,  turbid,  and  whitish,  much 
stronger  in  twle,  and  heavier  than  the  former,  ccmtttning  much  orpiment, 
salt,  iron,  mtre,  nd  tome  sal-ammoniac,  alum,  and  vitriol.  All  birds  that  drink 
of  the  latter  are  obscrv'cd  to  die ;  which  I  have  also  made  expcriineiit  of,  by 
taking  some  of  it  home,  and  giving  it  to  poultr}',  after  liaving  eaten  oats,  barley 
and  bread-cruma :  Fur  soon  after  drinkmg  it,  they  became  giddy,  reded  and 
tumbled  upon  their  bodtt,  with  (^nvulsions,  and  so  died  with  their  legs  much 
extendetl.  Giving  them  comirtf>'i  nit  innnediatcly  after  they  had  drunken,  they 
lived  longer ;  giving  tliem  vinegar,  they  died  not  at  all,  but  seven  or  eiglit  days 
after  were  troubled  vnth  the  pip.  Tliaae  that  died  being  opened,  their  lungs 
were  found  quite  shrivelled.  Yet  some  petBana  who  are  troubled  with  worms, 
taking  a  little  quantity  of  it  diluted  with  common  water,  have  bi-t  n  ohsen  etl  bv 
this  means  to  kill  the  worms  in  tiieir  bodies,  and  dischaiged  great  numbers  of 
them ;  and  though  it  makea  dittn  nek,  yet  not  so  aa  to  endanger  tlieir  lives. 

The  tfurd  stiatm,  lying  tower  than  die  other  two,  and  about  20  paces  distant 
from  them,  U  of  a  greenish  colour,  very  clear,  and  of  a  sourish  sweet  taste, 
agreeable  enough.  Ita  wc^ht  is  a  medium  between  tiiat  of  the  other  two ; 
whence  it  is  probable  that  k  ia  a  roUture  of  both,  meeting  there  together :  Tw 
confirm  which,  we  mixed  equal  quantities  of  thoee  two  with  a  little  common 
well  water,  ;ind  found,  on  stirrinp  fheni  together,  and  pci'mittiiig  theni  to  aettl^ 
that  they  produced  water  of  the  same  colour  and  taste  as  tiiis  third  stream. 

Of  other  uucommon  Springs  at  Basil  and  in  Ahacc.    A*"  8,  p.  1.34. 

At  Basil  there  is  a  spring  of  a  biuish  colour,  and  somewhat  troublctl,  hoM- 
ing  cop])cr,  bitiunen,  and  antimony ;  about  three  parts  of  the  first,  one  ot'  tiie 
second,  and  two  of  the  latt.  The  tannen  water  their  dcins  in  it  $  and,  bdi^ 
a  \v(  11 -tasted  and  wfaolcaome  water,  it  ia  both  nnicfa  dnmkiMij  and  used  to 

bathe  in.-f- 

In  the  same  town,  which  abounds  with  spring  waters,  ti«ere  are  two,  among 
the  rest,  called  Bandulph*s  Wdt,  and  Bran  Zom  jlkunnen,  that  are  more 
observable  than  the  others,  tiw  former  of  ttoa  hsviiig  a  camphoiy  and  diying 

•  The  dwmieil  swljriis  «f  BriMnl  wMen  mt  wa  impeHecdy  undmtood  io  the  I7di  ceoturjr, 
ttuu  i  ll  tit-  rrlbucc  can  be  |ihecd  on  tfas  MnDber  sad  proponiaii  of  inpcdiaiiia  sn^;ncd  in  thb  and 

other  iiiiCuices, 

f  If  tliii  water  had  really  hdd  cofff  $B&  MUhnooy  tn  tohsioo.  'A  could  twt  htm  been  wdlptnuj^ 

tnuch  leM  couU  «  have  been  a  wholesome  waier.  Antimnny  (we  bolicrel  h,i<  :it>ver  jst  bcwlbwid 
ia  My  mineral  water,  aod  copper  uuly  iu  the  streams  'which  run  iruoi  txippcr  unite*. 
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*"  « 

qualit} ,  and  used  agsinst  dropsical  ffistempas ;  the  tatter  otmtaining  some  snl- 
phwr,  saltpetre  and  gold,  *  and  being  an  excellent  water  to  drink,  is  much  used  in. 

the  principal  tavern  of  the  city. 

In  Alsace,  in  the  valley  cjdlcd  Lcberthal,  near  Gecsbach,  an  ancient  mine 
work;  there  runs  out  of  a  cavern  a  foul,  fattish,  oily  liquor,  whidi,  though  the 

countrymen  of  that  place  employ  in  greasing  their  wheels  instead  of  ordinary 
whcel-greasc,  yet  it  nftnrds  an  excellent  haKnin,  by  piit(;ti(r  a  qnnntity  of  it  into 
an  earthen  pot  well  luted,  that  no  steam  may  exhale  ;  and  tlicn,  witli  a  gentle 
tire  at  first,  but  stronger  afterwards,  boiling  it  for  three  liours  together;  when 
it  will  have  decreased  a  fourth  {lart,  and  an  earthen  matter,  like  pitch,  will 
settle  itself  at  the  Ixittom  :  hwt  on  the  top,  when  cold,  there  will  swim  n  fatty 
substance,  like  lync-oil,  limpid  and  soniewiiat  yellowish,  which  is  to  be  de- 
canted from  the  thick  sediment,  and  then  gently  distilled  in  an  alembic  m 
arena  ;  by  which  means  there  will  come  over  two  different  liquors,  one  phl<^- 
matic,  the  other  oily,  whicli  latter,  swimming  on  the  phlegm,  i<  to  be  severed 
(vom  it.  The  phlegm  is  used  an  cxccllait  rcsister  and  curer  ol  putrefactions 
of  the  lungs  mod  liver ;  and  it  beds  all  foul  wounds  and  ulcers.  The  oily  part, 
being  diluted  witli  double  its  quantity  of  distilled  vinegar,  and  three  times  dis- 
tilled over,  \iclcharnre  balsam,  n<cd  against  all  inward  and  oiitward  comipttons, 
Stinking  ulcers,  hei-editary  scurts  and  scabs,  it  is  also  much  used  against  apo- 
idexies,  palsies,  consumptions,  giddinesses,  and  headaches.  Inwardly  tliey 
it  frith  succory  water  i^inst  all  corruptions  of  the  lungs.  It  is  a  kind  of 
petroleum,  and  contain?  no  other  mineral  juire,  but  that  of  siilijhur,  which 
eeems  to  be  thus  distilled  by  nature  under  ground ;  the  disiiUation  of  an  od  out 
of  sulphur  by  art,  being  not  so  easy  to  perform. 

Of  the  ric/icsf  Salt  Springs  in  Gcrmamj.    N"  8,  p.  136. 

The  salt  springs  at  Hall  in  Saxony  arc  four,  called  Gutighr,  the  Dutcl)  spring, 
the  Mcttritz,  and  the  Hackd-dom.  The  first  three  contaun  each  about  seven 
parts  of  salt,  tlirce  of  marCAsite,  and  14  of  water.  The  last  contains  less,  but 
\  iclds  the  purest  salt.  T!u  y  an%  besides  their  ordinary  use,  employed  medi- 
cinally to  botlie  in ;  and  a  spirit  is  extracted  from  them,  used  with  good  success 
against  venom,  and  the  putre&ction  of  tlie  lungs,  Hver,  reins,  and  spleen. 

The  salt  water  ut  Luneubuigh,  being  more  greenish  than  w  hite,  and  not  very 
transpjiront,  is  nrarU  of  the  saine  natore  and  contents  witli  that  of  Hall.  It  has 
a  mixturcof  lead  in  it,  which  hinders  it  from  bcii^g  boiled  in  pans  of  iliai  meUd  ;f 
and  if  it  contained  no  lead  at  all  it  would  not  be  so  good,  that  metal  being 

•  TIk-  L-xWtt  nc?  of  gold  ill       mineral  w-afcr  «  wboU/  inwgiiuij*. 

t  tliii  nrixRue  of  lead  b  lappoMtil'MNUi,  tmt  nm  it  tnie,  it  conid  be  no  iflpptdiiiieiit  to  dw  bolliag 
of  tbe  vniter  ui  pnM  «f  that  BKUl. 
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judged  to  purify  the  water :  whence  also  Lunt;nburg  salt  is  preferred  before  any 
'from  salt  springs. 

Swtamu  ^  iinmge  ^and  mischievous  ItuecU,  «»  iVeur  Engkmd. 

'  N'  8,  p.  137. 

Some  few  years  since  in  New  England,  tliere  was  such  a  swarm  of  a  certain 
kind  of  insects,*  that  for  the  space  of  200  miles  they  destroyed  all  tlic  trees  of 
the  country.  There  appeared  innumerable  little  holes  in  the  ground,  out  of 

which  they  broke  forth  in  the  form  of  niatrjxnts,  wliich  turiu  d  into  flies,  with 
n  kind  of  tail  or  Bting,  which  they  struck  into  the  tree^  and  thereby  envenomed 
and  killed  it. 

The  like  {blague  a  caid  to  happen  frequently  in  the  counti7  of  the  Gosoks  or 

the  Ukrane,  where  in  diy  summers  they  are  infested  with  sudi  swm-ms  of  lo« 
cii'^ls,  driven  thither  by  an  east  or  south-east  wind,  tli.it  they  darken  the  air 
ill  the  fairest  wcatlicr,  and  devour  all  the  com  of  that  country ;  laying  their 
eggs  in  autumn,  and  then  dying ;  but'the  eggs,  of  vrhich  every  one  lays  two 
or  three  hundred,  hatchhig  the  next  spring,  produce  again  such  a  numlxr  of 
locusts,  as  to  be  far  more  destructive  than  before,  unless  rains  fall,  which  kill 
both  eggs  and  the  insects  tliemselvcs,  or  unless  a  stroi^  north  or  north-west , 
ivhid  arise,  which  (hvvea  them  into  the  Emine  wa. 

The  Brooding  of  Snakes  and  Vipers.    N"  8,  p.  138.         ,  ■ 

There  is  this  diflftrpnce  between  the  brootliiiG:  nt*  snakes  and  vipers,  that  the 
former  lay  their  eggs  in  dung-hills,  by  the  v\aruuh  of  wlucli  they  are  hatched; 
but  the  latter  brood  their  cgga  within  thdr  beUiea,  and  br^  forth  live 
vipers. 

Some  Observations  of  odd  Constitutions  of  Bodies.  By  Mr.  Oldenburg* 

N*  8,  p.  138. 

Thefiist  of  these  observations gives  an  account  of  a  person  becoming  dropsical, 
fiom  taking  cold  by  spending  many  nights  in  the  open  air,  in  making  astronomical 
obscn-ations — ^The  second  contains  a  relation  of  :t  ; nuntr  p'rl  of  13,  who  from 
the  time  slie  was  six  years  old  and  began  to  be  about  her  mother  in  the  kitchen, 
would,  as  often  as  dw  was  bid  to' bring  her  salt,  fill  her  podiets  with  it  and  eat 
it  as  other  children  do  sugar ;  whence  she  was  so  dried  up  and  grown  so  stiff, 
that  she  could  not  stir  her  limbs,  and  was  thereby  starved  to  (kwth — The  thhd 

» 
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•ml  fmt  part  of  these  obaervBtioM  oontainB  another  instance  (in  addition  to  those 
i  :  I  1  t  ied  in  a  former  communic-atioit)  of  a  white  fluid,  rescmbKng  QuUCybeiqg 
drawn  from  th«  vein  of  a  patient  who  was  oideied  to  be  Mooded. 

To  pmerve  Ice  and  Snow       Ckqf.    Bf  Mr.  Wk.  Ball. 

8,  p.  199. 

The  snow  and  ioe-hoxises  at  Leghorn  in  Italy  aw  emnmonty  Iwilt  on  tfk»-' 

side  of  a  steep  hill,  being  only  a  deep  hole  in  the  ground,  by  which  means  they 
easily  moke  a  passage  out  from  the  bottom  of  it,  to  carry  away  ali  the  water, 
whidi,  if  it  diould  remain  stagnatmg  there,  would  melt  the  '\ce.  and  snow. 
Hey  are  thatdied  tnth  straw  in  the  shape  of  a  saBt?qian-covw,  that  the  rain 
mny  not  enter  them.  Thi'i  pit  is  filled  full  of  snow  or  ice,  which  must  be  of 
the  purest  w^ter,  to  be  used  in  their  wine,  after  first  spreading  the  bottoin. 
very  well  with  diaff;  I  think,  they  use  barley  cfiafF.  Then,  as  tliey  put  in  the 
ioe  or  the  snow,  (which  latter  they  itm  domi,)  they  line  die  sides  very  thidL 
w  ith  such  chaff,  and  afterwards  cover  it  w^  over  with  the  same.  In  half  & 
year's  time  it  !■<  found  not  to  have  lost  above  an  eighth  part  of  its  first  weight. 
Whenever  tiiey  lake  it  out  into  the  air,  they  wrap  it  in  this  chaft^  and  it  thu» 
keeps  exceeding  welL 

The  other  usual  way,  both  in  Italy  and  other  countries,  to  preserve  snow  and. 
ice,  is  with  straw  or  reed ;  as  is  particularly  related  hy  Mr.  fioyk,  in  kis  £&* 
penmental  History  of  Cold. 

Dirtc^om  .for  Seamen  bound  /or  long  f^gagee,       BSr.  JZoocr. 

N"  8,  p.  140. 

It  beinc:  the  Jeslgrj  of  the  Royal  Society,  for  the  better  attiuning  the  end  of 
tlieir  institution,  to  study  nature  rather  tlian  books,  and,  from  the  observations 
made  of  thephMoomena  and  efR^cts  she  preaentt,  to  oompose  sosfa  a  bistony 
as  may  lay  a  foundation  for  sohd  and  useful  phOosophy  s  For  this  purpose  they 
gave  ofders  to  several  of  thnr  memfaerB,  and  aoiong  others  to  Mr.  Kooke,* 

ft  - 

*  Mr.  Ijiwmw»  Boake>  » iErtingnulied  toboooaHr  md  madwnatfeim,.  wm  bam  at  Depe^ 

ford  near  Gre«iw  u  !i,  in  l(i'':3.  He  wns  cchicjlcd  at  Eton  school,  wlrencT  he  removed  to  King'* 
College,  Camtwidge,  m  lii.iy.  But  ia  the  year  lliiO  lie  »ctileJ  at  Oxford  to  enjoy  the  company  of 
ievcral  eniioently  learned  men  residing  there,  where  he  assoc'iatcd  with  those  pliilosophcn  who  after- 
waidi  fonned  tiie  iUiy«l  Sodelgr.  In  l6St  Mr.  Rooke  mt  dmen  ftoSuuor  of  astronomy  in  Gres- 
ham  College.  London,  wUrb  appeinfment  in  1^57  !»>  atdangti  far  the  gmmetry  professonhtpt 
Having  enjoyed  Uiew  sinutions  sonw  b<-(nrp  iji:-  i !  iMiii  U ,  In  ;f)58,  most  of  thov  gcntk-rnen 

who  had4>Mn  accuitotned  to  assemble  with  him  nt  Oxford,  coming  to  Loodoa,  joined  with  other 
Vliaimipliicd|petM»i^  ■riaMi%mtat.GRili»Ooaii9«to]wUr.Bad(e1il^  tad^tha 
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profewor  of  geometry  in  Gmiiani  CoB^,  to  draw  hctib  of  eMfutm  for 
the  use  of  seamen  in  maluiif  bbaeratiaiis  in  tbdr  Toyige»«  which  he  ACconU 

ingly  exeetited,  as  bdow : — 

1.  To  observe  the  declination  of  the  oomposs,  or  its  variation  from  the  me- 
n^aat  noting  elso  the  btitode  and  longitude  of  (he  place  where  audi  obier- 
TOtioo  it  made*  and  stating  the  method  of  taking  them. 

To  carr}'  dipping  ncoJles  with  them,  and  observe  their  inclination. 

9,  To  observe  carefully  the  tides  in  as  many  places  as  they  can,  with  all  the 
drctnmtaiKses;  audi  >8  the  precise  time  of  eblnngand  flowing  in  riven,  and  at 
capes ;  tlie  set  of  their  currents,  the  perpendicular  distance  between  the  highest 
tideiinJ  l.>uest  ebb,  in  spring  and  neap  tides;  what  day  of  the fnoon*S age,  and 
what  times  of  the  )'ear,  the  highest  md  bwest  tides  happm. 

4.  To  make  plots  and  diaa^ts  of  cooita»  pioniunUiries,  islands  and  ports, 
nurking  the  bearings  and  distances  as  n^o*  as  may  lie. 

5.  To  ioundand  mark  the  depthaof  coasts,  ports,  and  other  phoes  near  dm 
shore. 

6.  To  observe,  in  aH  soundings,  llienatonof  the  ground  at  the  bottom  cf 
the  sea,  whether  it  he  day,  ssnd,  rodt,  tec. 

7.  To  keep  a  register  of  all  changes  of  the  wind  and  weather  at  all  hours, 
tx»th  day  and  night,  the  point  ti>e  wind  blows  from,  and  whether  strong  or 
weak ;  the  rains,  hail,  snow,  &c,,  tlie  precise  times  of  their  beginnings  and 
continuance,  eapedally  hurricanes  and  spouts;  and  above  all,  carefVilly  to  ob- 
serve  thf  tm-lr  •>>  in  h,  nbnut  what  degrees  of  latitude  and  longitude  they  first 
begin,  where  and  when  they  cease,  or  diange,  or  grow  stronger  or  weaker,  aod 
howmndit 

8.  To  observe  all  extraordinary  meteors,  lightnings,  thunders,  ignes  fatuit 
comets,  &C.,  marking  the  places  and  times  of  their  apjjcaring,  continuance,  &c. 

9.  To  cany  with  them  good  scales,  and  glass-vials  of  about  a  pint,  with  nar- 
row mouths,-  to  he  fiOed  widi  scsF-water  in  dil&raBt  latitn^  in  ofder  to  know 
its  weight,  both  of  the  water  near  the  awfiwe  and  at  greater  depths. 

Of  the  Shadow  of  one  oj  JtipUcr's  SateUUes,  seen  by  a  Telescope, 
pamngwetiks  BoJ^  of  JupHer,  iV^8,  143. 

On  (he  a6th  of  September  Int,  at  half  an  hour  sifter  seven  o'dock,  wss  seen, 
botti  m  Holland  and  in  nances,  the  rindow  of  one  of  the  satetlttes  of  Jupiter, 

ledMWwMidfBWiBte  hb  ipirUueuti  tocowwie  ti^ether;  Theie  uieeliitiy  at  length  giro  mm  to  fhe  ■ 

Royal  Society  itMjif ;  of  which  preat  and  usefiil  in^tituiioti  Mr  Kookr  was  a  zeslous  promoler; 
though  he  did  not  live  till  it  reccii-ed  iu  eitabli«bmcni  by  tite  royal  charter,  as  be  died  the  ^f/th  of 
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passing  over  his  borly.  One  of  those  small  stars  moving  round  his  body,  which 
are  therefore  called  his  satellite?,  coming;  between  the  sun  and  it,  made  a  imallf 
eclipse,  appearing  on  the  lUcc  of  Jupiicr  as  a  Uitle  round  black,  spot. 

Of  a  permanent  Spot  in  Jup'ifcr .-  hy  which  U  manifested  the  BeiatHont 
of  Jupifer  about  ids  mvn  Axis.    N"  8,  p.  143. 
Besides  that  transient  sliadow  last  mentioned,  there  lias  been  obsm  ed,  by- 
Mr. 'Hook  first,  (as  IB  mentioittd  in  Namber  I  of  these  TranaaelioDs)  and 

since  by  M.  Cnssini,  n  permanent  qpot  in  the  disk  of  Jupiter;  by  means oC» 

which  thty  1  r.  *  1  ■  en  able  to  obscr\'e,  not  only  that  Ju[>iter  turns  about  his  own 
a.i\f>,  but  also  tiie  time  of  sucll  rotation }  which  he  estimates  to  be  nine  houi* 
and  56  minutes. 

For,  as  Kepler  before  conjectured,  fiim  the  motioti  of  liie  primidve  planets 

about  the  sun  ns  their  centre,  that  the  sun  moved  about  his  ouii  axis,  but  could 
not  prove  it,  till  by  Galileo  and  Schiner  the  ^pots  iti  the  sun  were  discovered; 
So  it  \ia^  been  thought  probable,  from,  the  secondary  planets  moving  about 
Jupiter,  that  Jvpiter  is  also  moved  about  his  axis;  yet  till  now  it  has  not  been 
evinced  by  observation  that  he  does  so  move,  much  less  in  what  period  of  time.. 
And  the  like  reason  there  is  to  judge  so  of  Saturn,  because  of  the  secondary 
planet  discovered  by  M.  Huygens  to  move  about  him,  though  such  motion  be- 
not  yet  evinced  from  obeerration,  as  wdl  as  that  o£  the.  earth,  fiom  U»  ttten- 
dsot  the  moon^ 

Of  some  Philosophical  and  curi&ua  New  JBoo^s.    N'  8,  p.  145. 
Of  these  it  may  be  sufficient  to  mention  two^  vis. 

1.  A.  narration  of  the  establishment  of  theLynioei,  an  Italian  academy,  anct 
of  their  design  and  statutes:  the  Prince  Ccsi  being  the  head  of  them,  who  also- 
intended  to  establish  such  philosophical  societies  in  all  parts  of  the  world,  and 
fwrticularly  in  Afvica  and  America,  to  be  by  that  means  wdl  informed  o£  what 
considerable  productions  of  Nature  were  to  be  found  in  those  parts. 

2.  A  book  just  printed  at  Oxford,  being  a  catalogue  of  fixed  stars,  with  their 
longitudes,  btitudes,  and  magnitudes,  according  to  the  obsenations  of  Ulc^- 
Bdg,  a  king  and  noted  astronomer,  who  was  great  grandsm  to  the  ftmoua. 
TVunerlane,  and  one  of  his  successors  in  some  of  his  kingdoms.  These  observa- 
tions were  made  at  Samarcand,  in  the  year  of  Christ  1437  :  for,  not  finding  tlie 
tables  of  Ptolemy  lo  agree  suiiiciently  with  the  heavens,  he,  with  great  diligence 
and  expense,  nude  observatioM  anewi-  as  TytSho  Brshe  has  done  ^nee.  It  is 
only  a  small  p«urt  of  a  Isiger  astronomical  treatise  of  his,  of  which  there  arc  . 
acvera)  Pecsiaa  manuscript  copies  in  0:Lford,  Out  of  which  this  is  translated. 
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nnd  ])nblis1tef!.  both  in  Persian  and  I^ilin,  by  Mr.  Thomas  Hyde,  now  hbrary 
keeper  to  the  Bodlcyan  Library  in  Oxford,  with  commentaries  of  his  annexed ; 
likeasanottier partof itfattfoemeilybeenby Mr, JohnGmves.  AnditwouM 
be  •  commendable  thing  to  transTate  the  \vho!c,  that  we  might  be  the  better 
fqminM  with  what  the  eastern  astronomy  at  that  time  really  was. 

Jfpendbe  to  ike  Dktc^im  fit  Seamm  botmd  for  bng  Fot/a^eg, 

By  Mr.  Hook.  N*9,p'W' 
This  paper  ii  lepeated,  and  mudi  enlarged,  in     24,  where  it  a  jpven  In  a 
more  perfect  state.  * 

Oh  ike  D^eroKe  between  two  learned  Men,  aBouf  an  OBeervtOkm 
made  qf  thefiei  iffketwohie  Comeie.       9*  j^.  150. 

As  it  has  been  noticed  in  Number  6,  that  there-  was  some  difTercnce  between 
those  two  deson-cdly  celebrated  pliilosophers,  M.  Hevelius  and  M.  Auzout,  con  ■ 
ceming  an  observation  made  by  the  former  on  the  ,-f-  of  February  l665;  and 
that  tliereupon  some  eminent  English  astronomers,  considering  the  importance 
of  the  diapiite,  had  undertaken  to  examine  it ;  it  is  conceived  that  it  will  not  be 
uiiaccfplable  to  present  the  result  to  the  reader  of  these  papers.  Having 
tlicrefurc  compared  the  printed  writings  of  the  two  disputants,  and  consulted 
the  observations  made  with  telescopes  at  home,  by  some  of  the  most  intelligent 
aabanoineffs  amongst  tbem,  who  have  attentively  observed  the  relative  position 
of  that  comet  tci  the  telescopic  stars  tlint  1-y  in  its  way,  they  conclude  that  what- 
ever that  appearance  was  which  was  seen  near  the  first  star  of  Aries,  by  M. 
Hcvclius,  (the  troth  of  whose  tdation  concerning  ^  by  no  means 

question)  the  said  comet  did  not  come  near  that  star  in  the  left  ear  of  Aries, 
where  tlie  said  M.  Hevelius  supposes  it  to  have  passed,  but  took  its  course  near 
the  bright  star  in  its  left  horn,  according  to  Bayer's  tables.  And  the  same  is 
also  confirmed  by  the  observations  of  other  astronomers  in  France,  Italy,  and 
Holland. 

0/  Jinding  the  irtte  Distance  of  the  Sun  and  Moon  from  the  Earthy  btf 
the  observed  Parallax.    N'  9,  p-  lol . 

The  discovery  of  this  distance  may  prove  of  important  use  for  the  perfecting 
Ol  astronomy,  and  for  bettor  establidiing  the  doctrine  of  refractions. 

To  perform  which  the  following  nietho<l  is  proposed,  viz.  That,  at  certitn 
times  agreed  on  by  two  ubsen  ers,  usiTip-  lai  ire  and  proper  telescopes,  with  a 
measuring  rod,  placed  within  tl^  eye-gk^  at  a  convenient  distance,  that  it  may 
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In  dutmctly  seen,  and  ierve  for  measuring  amaU  distances  to  minutes  and 
seoMida  %  Wt  eadi  of  them,  thus  furnished,  observe  the  visible  way  of  the  moon 

among  the  fixed  stars,  by  taking  her  exact  distance  from  any  fixed  stnr  that  lies 
in  or  very  near  her  way,  with  the  exact  time  of  such  s^peanng,  and  also  the 
apparent  diameter  of  her  disk:  continuing  these  observations  every  time  for  two 
or  three  hoars,  so  that  two  exact  obsovations  of  her  apparent  place  among 
tlie' fixed  stars  being  made,  at  two  places  di'^tant  in  latitude,  and  nearly  undcT 
the  same  mendian,  hence  ho*  true  and  exact  distance  may  be  collected,  not 
only  fur  that  time,  but  at  all  other  times,  by  any  single  observer  viewing  her 
with  a  teleaoope,  and  measurii^  exactly  her  apparent  diameter. 

It  is  also  desirable,  when  there  happens  any  considerable  eclipse  of  the  SUn, 
that  they  would  observe  exactly  the  measure  of  the  greatest  obscuratioti,  rom- 
pored  with  the  apparent  diameter  of  his  disk.  For  by  this  means,  after  the 
dUtanoe  of  the  moon  has  been  exactly  fiwiid,  the  dirtMice  of  the  aan  will  earily 
be  deduced. 

The  fittest  time  for  mnking-  observations  on  the  moon  will  be  when  she  is 
about  a  quarter  or  sonicwkiat  less  illuminated,  which  is  about  four  or  hve  days 
before  or  after  her  diange;  becanae  tiien  her  light  is  mit  »  bright  but  that 
^tnA  e  good  telescope  she  may  be  observed  to  pass  close  by,  and  sometimes  over 
several  fixed  stars.  Or  else,  at  any  other  time  when  the  moon  passes  near  or 
over  some  of  the  larger  fixed  stars,  which  may  be  easily  calculated  and  foreseen. 
(>r,  best  of  all,  when  there  is  any  toAal  edi|H«  of  the  moon  I  ibr  then  ^ 
tdesoopieatttt  msy  be  seen  dose  to  her  body. 

An  Observation  on  Saturn.    N"  9>  1«52. 

This  observation  was  made  by  Mr.  William  Ball,  aooompenied  by  his  brother. 
Dr.  Ban,  October  18, 1665,  at  six  oVdodt,  at  Mainheed  near  Exeter  m  Dev(m- 

shire,  with  a  very  g(xxl  tf  les<:oi)e  iie;ir  38  feet  long,  and  a  double  eye-glass,  as 
the  obscaer  himw'lf  tJike^  notice,  adding,  that  he  never  saw  that  planet  more 
distinct.  This  observation  ha»  induced  the  supposition  that  Saturn  is  surround- 
ed, not  l^eneciicuhr  body  erring  only,  but  by  two.  And  the  fivlher  observa- 
tion of  this  appearance  is  eanestly  reoonunended  to  Uiesudior  (Huygens)  of  the 
System  of  Saturn. 

The  barometer  is  an  instrument  for  measuring  the  weight  of  tiie  atmo- 
sphere, in  nrfif-r  to  detennine  the  ciianges  of  tlie  \seather.  It  is  founded  on 
the  Tornceiiau  experiment^  bO  called  from  its  inventor  TorricelUi  and  is  cnly 
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a  glass  tube  filled  witli  mercurj',  hennetically  sealed  at  one  end,  with  the 
Other  end  open,  and  inuneiged  in  stagnant  mercury.  The  barometer  was  first 

made  public  by  Mr.  Boyle,  and  employed  by  him  and  others  to  discover  all  the 
minute  variations  in  the  pressure  nn'i  wtight  of  the  air.  \V<Ah  tlils  instrument 
he  made  many  observations  in  1059  and  JiC<3o,  beiure  any  utiiers  were  public 
or  heavd  of  by  tun. 

Dr.  Beal  is  so  well  pleased  with  the  discoveries  already  made  with  this  in- 
strument, that  he  looks  upon  it  as  one  of  the  most  extraordinary  inventions  in 
the  world.  "  Who  could  have  thought  (says  he)  ttiat  men  should  find  an  art 
"  to  wdgh  the  tSr  that  hangs  over  dtdr  heads  in  all  its  duutgcs ;  and  even 
**  distinguish  by  weight  the  winds  and  clouds?  Or,  who  could  have  imagined 
**  that  the  clearest  air  is  the  heaviest,  and  tlie  thickest  air,  when  loaded  with 
**  clouds,  ready  to  dissolve  and  fall,  should  then  be  the  lightest?"  Hence  the 
d!oGtor  descends  to  paiticahr  observations. 

And  first,  he  sap,  he  could  never  fill  his  ^^  hccl-barometer  SO  exactly  with* ' 
mercury  as  to  exclude  all  air;  and  ihcrcforc  he  depended  more  on  the  mer- 
curial cylinder,  from  which  he  took  all  liis  notes.   Its  lengtli  is  but  35  inches, 
of  a  nuTOV  b(»«,  and  a  tiildc  glass. 

1.  In  an  his  observations  from  May  98,  l66>l,  to  December  9,  l665,  the 
quicksilver  ascended  but  vr  ry  little  above  30-f  inches. 

3.  It  ascended  seldom  so  high  as  that,  especially  on  December  13,  l6&i, 
the  weather  being  changeable,  and  the  evening  fair. 

4.  By  his  calendar  of  June  2%,  1064,  at  five  in  tlie  morning,  in  a  long 
tract  of  fair  settled  weatlier,  the  mercury  ascended  about  half  an  inch  higher 
than  30.  So  that  the  mercuiy  may  rise  as  high  in  the  hottest  summer  as  in 
th«  coldest  winter. 

5.  He  had  obsierved  it  ascend  higher  in  cold  weather ;  and  very  often  both 
in  winter  and  summer  to  be  higiier  in  the  oold  roomings  and  evenings  than  in 
the  warmer  mid-day. 

0,  Genefslty,  m  settled  and  tur  weather,  both  winter  and  snmmer,  the  mer. 
CUiy  is  higher  than  a  little  before,  or  after,  or  in  rainy  weather. 

7.  Again,  it  (h??ccnded  generally  lower  after  r;!in  t!inti  it  stonH  bffore  rain. 

B.  It  falls  also  generally  in  great  winds,  and  it  seemed  to  hmk.  a  little  upon 
opening  a  wide  door  to  let  in  stormy  winds :  Yet  he  foond  it  to  continue  very 
high  inaloiigstorniyinndoftfireeorlbQr  di^s. 

9.  Again,  it  is  generdly  foffur  m  m  east  nd  north  wind  than  in  a  south 
and  west  wind. 

10.  He  tried  several  times  to  alter  tiie  air  in  his  closet  by  fumes  and  thick 
onoalui  J  bnt  the  roeremy  secnMd  not  to  be  adfeelsd  noie  than  whit  nif^ 
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be  expected  from  some  increase  of  heat :  Such  a«  have  exact  whed-barometera 

may  try  whether  o<lour,s  or  fumrs  make  the  air  lighter. 

11.  He  did  not  tiiid  in  all  this  time  the  greatest  changes  of  the  quickalrcr 
to  amount  to  more  than  2^  or  21-  inches  at  most. 

13.  He  veiy  often  foanii  great  dumgea  ki  the  air  witliout  any  peroeptibb 
change  in  the  barometer;  as  in  dewy  niglits,  wiicn  the  moisture  deacenda  plen- 
tifulU .  On  the  (jrercdin-r  and  following  days  the  vapours  have  been  rai«ipd  «k> 
invisibly,  dial  the  air  seemed  \'ery  clear.  WTlich  rising  and  falling  of  vapours 
import  gravity  and  levity  of  air,  and  yet  the  banimeter  was  not  allfected 
by  it. 

13.  llic  barometer  is  sometimes  not  moved  by  very  great  changes  in  tl)c 
air;  as  December  18th,  an  extraordinary  bright  and  clear  day,  anrl  the  next 
Mowing  quite  dark,  loiiie  anow  and  nin  filling,  but  the  mercur}'  kept  at  the 
aame  height.   So  in  high  winds  and  calma,  the aame. 

M.  December  1<)65,  was  a  cTeinr  cold  day,  with  a  very  sharp  and  strong 
east  wind ;  the  mercur)'  very  near  30  inches  high ;  about  three  in  the  after- 
noon he  caw  a  laige  bhdc  eknid  approadiing  fiom  the  eaat  and  aoutft-east, 
with  the  wind  at  east.  The  mercury  changed  not  that  day  nor  the  following; 
the  stars  and  most  of  die  sky  were  very  bright  and  dear  till  nine  o'clock;  and 
then  the  sky  was  suddady  overcast,  yet  no  ctiange  of  weather  happened.  De- 
cember 17th,  the  froat  held,  and  it  waa  a  dear  day  till  about  two  o'dodc  in 
the  aAemoon  s  and  then  many  thick  clouds  appeared  low  in  the  west ;  yet  no 
<Jiango  of  weather;  the  wind,  frost,  and  quicksilver  the  same.  Derember 
18th,  the  mercury  fell  almost  ^  of  an  inch,  and  yet  the  sky  and  air  were  clear, 
bright,  and  cold,  with  an  ea*t  wiodt  but  nccidentBUy  sending  his  servant 
Abroad,  he  4SiBeovered  the  remote  hi]b»  about  30  miles  of^  covered  with 

Mow. 

15.  He  seldom  observed  the  change  to  be  very  great  at  any  one  time;  so 
that  he  once  wondered  to  sec  tliat  in  one  day  it  subsided  about  4  of  an  inch. 

January  13,  1665-6,  the  mercury  stood  a  quarter  above  30  inches,  as  it 
did  albo  the  day  before ;  yet  botli  very  flirk  and  cloudy,  and  sometimes  very 
thick  and  misty  air ;  which  is  an  vuK  oininou  case,  for  generally  it  stands  higher 
in  the  clearest  settled  weather  than  in  such  cloudy  and  misty  fogs.  This 
thick  ur  and  darkness  tasted  above  a  week;  lately  more  cold,  and  east  and  north- 
east wind. 

17.  In  Januan,'  1665-6,  for  many  days  it  continued  very  dark,  so  tliat  great 
rains  were  apprehendc<l,  and  though  sometimes  tliick  mists  arose  and  some 
amall  nin  fell,  yet  the  mcrcuiy  stood  ata  great  height  j  which  indicated  no  great 
<Stmi^  of  weatfier,  and  he  waa  not  disappointed. 
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Thefottwing  by  the  samCf  from  other  Numbers  of  the  Transaclioiu,  viz. 

N-  10  and  55. 

18.  If  tii^  mercury  rises  a.  good  height  after  the  fall  of  rain,  ns  sometimes 
ttdo^,  he  then  hok^  for  a  settled  Hcrcnity}  but  if  it  falls,  then  he  expects  a 
series  of  broken  and  siiowcry  weather. 

19.  The  vveatlier  aud  oiir  bodies  arc  more  chill,  cold,  and  drooping,  whea 
the  mercury  is  lowest  and  the  air  lightest.  Air  beiiig  to  us,  what  water  is  to 
fishes, 

20.  Thf  ln^\Tst  descent  of  the  mercur)*,  in  all  his  observations,  was  October 
26,  l6()5,  in  tlie  evening ;  when  it  was  very  near  at  37^  inches,  as  he  found 
hy  his  foliowtng  notes:  October  (k5,  morning,  mercuiy  at  384-  int^es,  gieat 
Stonns  and  much  rain.  Octolji  r  '2f),  nuuniiig,  mercury  at  IB,  winds  quiet, 
thick  dark  dotids.  October  2(3,  ovoninp,  ini  icur)  at  27-1- ;  that  day  and  the 
following  days  llie  weatlier  was  variable,  and  there  were  frequent  raim. 

21.  He  set  a  wind^vane  of  a  large  bn^^  streamer  over  the  place  wiiere  the 
Tnercurial  tube  stood,  pointing  to  a  board  indented  in  the  margin,  tliat  he  could 
take  .It  a  good  distance  the  3'1  points  of  the  wind,  with  the  half  and  quarter 
points,    k  would  be  proper  to  imxc  an,  luticx  of  winds. 

33.  By  change  of  we^er  and  wind,  the  merctuy  sunk,  rinoe  Man^  l^h, 
above  an  indi;  and  Mudi  16th  at  n^ht,  by  rain  and  south  wind,  half  an 
inch. 

23.  He  found  the  quicItsUvcr,  December  13,  lC(>9,  higher  tlian  ever  he 
observed  it,  it  being  half  an  inch  above  30.  It  continued  the  I4th,  and  a  part 
of  the  15th  at  about  that  height,  nn<l  sometimes  higher  by  an  eighth  or  tenth 
part  of  ;in  ifirh.  For  tliis  1jarc5mctcr  he  had  two  glas;?  tubes  in  one  vessel  of 
titagnaut  mercuiy  ;  and  boiii  of  them  agreed  in  tiiis  indication.  The  weather 
was  at  first  very  bright  and  dear,  and  tiiere  was  a  mild  frost:  The  air  was  very 
fctill,  and  no  w  ind  stirring,  and  by  the  wind-vane,  the  wind  stood  cast,  all  the 
first  day,  viz.  December  13th;  on  the  14th  it  blew  a  little  from  north-west, 
and  returned  again  to  the  east  or  north-casit.  Diu-ing  tlm  sliiiUiig  of  the 
winds  the  merairy  descended  a  little;  and  again  aflor  the  settling  of  the 
wind,  the  merciuy  ascended  a  little  higher  than  it  liwl  done  th^  |moediqg 
day. 

Tlie  house  and  study  where  the  barometer  was  kept'  stood  on  the  side  of  a 
hill,  on  the  higher  side  of  the  country,  and  neariy  on  a  levd  with  die  head  of 
a  river  that  falls  into  the  Severn  sea,  about  20  or  30  RlileS  westward  of  firistol, 
«o  that  they  cannot  be  much  above  the  level  of  the  sea. 
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Some  Observations  on  Vipers.    By  Sig.  Redi.    N'  9,  p.  \60. 

These  observations  are  taken  from  the  account  given  in  the  Journal  Ues 
Sqavaiw  for  Jamauf  10^-0;  oTFian^  Redi's  treatiae,  wlierehi  it  is  stoted^ 

I.  That  the  poison  of  vipers  is  neither  in  their  teeth,  nor  in  their  tail,  nor 
in  their  gall ;  but  in  two  vpsidcs  or  bhulclcrs  which  cover  their  teeth,  and  which 
being  compressed  when  Uie  \ipers  bite,  emit  a  certain  yellowish  liquor,  that 
runs  along  the  teeth  and  poisons  the  wound.*  Whereof  he  gives  this  proof, 
that  he  hath  rubbed  the  wounds  of  many  animals  tvith  the  gall  ol  vipers,  and 
pricked  tliem  with  their  teeth,-f-  and  yet  no  considerable  ill  accitlent  followed 
uix)n  it ;  but  that  as  often  as  he  rubbed  the  wounds  with  the  said  yellow  liquor 
not  one  of  them  escaped. 

a.  Whereas  commonly  tl:  hath  hitherto  been  believed  that  the  poiison  of 
vipers  being  swallowed,  was  present  death  :  this  author  after  many  reiterated 
experiments  is  said  to  Itave  pbsen'ed,  that  in  vipers  there  is  neither  humour  nor 
excrement,  nor  any  part  that  bang  taken  into  the  body  kills :  And  he  asserts 
ttuithe  hath  aeen  men  eat,,  and  has  often  made  brute  animals  swallow,  alt  that  is 
esteemed  most  poisonous  in  a  vij)cr,  yet  without  the  least  mischief  to  them  ; 
agreeably  to  the  doctrine  of  the  ancients.  Fenenum  serpentis,  ut  qturdam  etitim- 
venatoria  venenoy  non  gustu,  sed  in  vulnere  nocent.    Celsus.  ^ 

*  We  owe  to  heii  the  discoroy  of  tbe  flnid  uliicli  roiutilutct  the  viper'^  p.i'snn  ;  but  he  mistook 
its  exact  titualiun  when  he  placed  it  in  the  membrane  which  coven  the  u}>pcr  bings  (tlie  canino 
teeth) ;  whereat  it  is  lodged  (as  our  countryman  Mead  has  ihown)  in  a  peculiar  bag  or  scscretorj 
vnicie  Mated  at  tbe  buia  of  ttuae  (eetii..  Idcftover,  it  eicaped  Redi  that  the  vctqidow  ftap  were 
pcrfonted,  and  that  when  the  anunal  bHm,  the  poiaon  ii  aqueaed  iuto  the  wound,  not  along  the  out* 
aide  of  tlw  teeth,  luit  tliroii;:;h  their  iiitcrior,  along  ilic  rnnduits  or  perfootioas  which  terminate  near 
Iheic  afkvi  or  points.  Mead  ha«  described  only  a  single  pcilbiatioa  in  each  ol  tlie  venomoua  hog* ; 
kutFflOlana  asserts  there  aietwabacb.  See  the  laat  meankiaied  m<|Mt^a.Ttriitaiir  le  Vanindala 
Viperc,  torn.  i.  p.  6 — S. 

t  a§sertion  uf  Redl  ii  i*  not  accurate.  It  'u  evkHenl  that,  in  the  bcfore-inenBooed  ^rtamSom  or 
canals  of  the  canine  teath,  there  will  aln-ays  remain  some  of  the  vcnojr.Dus  liuid,  and  tlicrcfon;  there 
will  alwajrs  be  a  giteatcr  or  lest  risk  of  being  paiioaed  when  pridted  by  them.  In  two  esperimenta 
loiMKM  lulled  adinablijrwoandliig  then  with  «ifiper'atao«b,ae»«nlbwn  aflcrithad  faacB  dnran 

out  of  llie  held. 

J  ITii*  assertion  is  contrardictcd  by  the  later  experunvnU  of  I  otsiaM,  who  having  forced  into  the 
MophifOi  of  a  p^eon  a  tea  apoonfid  oTthe  poison,  it  was  quickly  seized  with  »lrong  convuliiions  and 
died  in  less  than  six  minutes.  He  doubts  not  it  would  prodaoe  the  lame  firill  «0bct>j  when  taken 
into  the  stomach,  upon  man  and  other  larger  animals,  provided  h  were  swallowwd  to  wWcient  quantk 
ties.  TrMte  sur  le  Venin,  &c.  tonii  ii.  pp.  3«8.  3t)9  It  would  appear,  however,  to  be  tnie,  n  Itodi 
hat  siatedj  that  the  fleih  oC  winuls  kiUed  tagr  vipers  may  be  catcly  eaten,  aitd  the  wound  inflicted  by 
diev  fate  w^wid^  infamy  »  beeaoae,  ineUberof  ^mwajw.  thedoieef  ihctintMiifwallowad 
vSlba  too  iBHaridBnUeiv  indue*  tnafttopaaaaiinaiataoaBj  aiqr  ponmAil  «Act 
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3.  He  nihh,  that  although  Gah'ii  atu!  mnny  mo<lcrii  physirians  afTirm,  that 
there  is  nothing  which  cauaeth  so  much  thirst  as  %iper's  flesh,  yet  he  hath  ex> 
perienced  the  contrary. 

.   4.  Theie  is  no  plll^;ill9  vntus  at  nil  (he  aMetti)  in  die  tdi  of  vipers,  which 

some  chemists  iiave  held  in  such  high  esteem. 

5.  He  denies  what  Aristotle  asserts,  and  what  Galen  «iys  he  so  often  tried, 
that  the  spittle  of  a  fasting  person  kills  vipers,  and  ridicules  many  other  particu- 
lar* OODCemmg  the  antipathy  of  vipers  unto  certain  tiiiuj^,  thdr  manner  of  con- 
ception end  geiieration»  and  several  other  pnqierties  commonly  ascribed  to 
AhpfHt 

An  Ecarthjitake  near  Oxford,  Anm  1665.  By  Dr.  IVallis,*  and  Mr. 
Boyle.       10,  p.  166»  void     11,  p.  179- 

On  the  19th  of  Amiary,  towards  die  evening,  at  divers  places  near 

Oxford,  was  Yelt  a  small  earthquake.  At  Oxford  it  was  not  notic^  as  an  eartli- 
quake ;  though  the  Doctor  says,  that  about  that  time  he  was  sensible  of  a  kind 
<if  odd  shaking  or  iieaving  in  his  study,  which  he  supposed  ownig  to  carts  and 
«oaches,  though  a  little  ^ffiaent  from  what  is  usual  on  these  oooasions. 

It  was  perceived  at  Blechington,  about  five  miles  northward  of  Oxford,  and 
also  at  Bostol,  Horton,  Stanton  St.  John's,  and  so  towards  ^Vhately,  ^^llich 
is  four  miles  to  the  east  of  Oxford :  It  was  not  felt  at  the  same  time  at  all  these 
places,  but  moved  snecessiv^y  ii»m  Bledilngton  to  Whately. 

*  Dr.  John  WallM,one  of  tlic  mort  eaAx  and  active  members  of  tK«  Ito}'al  Soticty,  was  bom 
Nov.  23,  1616,  at  Anhford,  in  Kent.  Hc  WW  edocsted  A  Cambridge,  where,  flbout  die  yeat  16+0^ 
he  entered  iuto  orden.  and  became  fcllow  of  Queen'*  College.  Academioil  studies  being  tnucji  in- 
tenupted,  the  ch'U  ww,  ia  both  the  uiUfcrHlie*,.iiimy  leanied  men  from  them  resorted  to  Loa> 
dop,  md  ftnued  ■mmbHw  tiiew.  Dr.  WaW*  tidoogod  t»  one  «f  tiKse,  the  onriiOT  of  wl^ 
met  once  a  week,  to  discourse  on  philo^jphu  a)  vubjort-s ;  and  this  society  ga^c  rise  to  the  incor- 
ponrted  Aopl  Society,  ol"  which  lie  lims  bccuon:  ojic  ot  ilic  first  members.  In  politics  Dr.  Wallig 
niu]uig(^\l  so  well  as  to  keep  tair  u-iih  both  parties;  be  wai  made  praftaaor  of  mathematics  at  Oti- 
foal,  ia  i64S,  ty  the  patUnMot'a  vutioni,  and  hdd  (Imt  aad  othar  ^paiabuaite  frmn  the  king  aAer 
the  rMtoratJon.  In  }€m,  he  was  cfatMen,  Rt  Oxford,  0»Im  AKchhromm  of  tte  tmhersity ;  and 
•was  appointed  one  nf  the  di\  iurs  for  revi:>ing  the  book  of  common  prayer.  He  was  universally 
learned,  but  his  applicatiot)  was  chk&y  to  theology  and  mathrmatica,  oo  both  of  which  subjects  he 
wnle  iMMf  tnaliaai;  be  irai  very  ikilft]  in  dedphering  ktlen  uritlai  in  lecKt  duuneien,  in 
which  capacity  he  \va»  of  great  ser\  ice  to  the  state.  He  was  skilled  in  the  art  of  leaching  persons 
born  d»f  to  ipenk.  Hc  died  at  Uxftud,  Oct  38,  1703,  io  the  87th  year  of  ha  &gc.  Dr.  VVaiib 
wm  ahnQs  a  ^-ery  uscAJ  member  of  the  Royal  Society,  and  be  kept  up  a  literary  cnncspondence 
wid)  many  learned  ipcD  in  an  amkahle  manner;  but  with  wtme  he  hxti  obstinat*  di^RMef,  as  with 
Hobbcs,  Stufabr,  and  sthoi.    It  it  aud  hc  was  of  a  vif^ruus  comUtution,  and  of  a  odnd  aliong, 
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Mr,  Boyk-  r:iling-  bctwct  n  ONfunl  and  a  lodging  he  had  about  four  miles 
from  that  town,  in  tliat  short  ?»pace  of  tirae,  from  a  settled  frost,  the  wind 
tamed  and  it  began  to  run.  Soon  after  his  getting  hom^  he  felt  a  manifest 
trembling  in  the  house,  which  stands  high  oomparativety  with  OlfimL  But 
he  should  not  have  taken  notic<;  of  it  as  an  earthquake,  had  it  not  bf-eii 
.perceived  by  the  people  of  tiie  house.  Soon  al  ter  there  happened  a  brisk  storm  j 
on  whidi  he  sent  to  make  inquiry  at  a  place  cafied  Brill,  which  standing  higher 
mi^t  be  supposed  more  liable  to  the  cftecu  of  the  earthquake ;  and  he  was  in* 
fonnt'd  tliat  it  ^\'n?  vpry  considerable  there ;  and  that  a  gentleman's  house  in 
♦.he  neighbourhood  shook  very  much,  so  tl»at  the  vStones  m  the  parlour  mani- 
festly moved  to  and  fro.  The  hill  on  which  this  Brill  stands,  is  stored  with 
tninfecal  substances  of  several  sorts.  Mr.  Bbyle  adds,  that  he  has  been  toM;. 
that  Ibis  earthquake  reached  a  great  many  miles. 

Obsermtwns  on  the  Barometer*  By  Dr.  JFallis.  N"  10,  p.  106. 

The  Doctor  nevo*  observed  the  quicksihrer  higher  than  30  indies,  nor  tower 

than  28,  at  least  within      of  an  inch  of  these  numbers,  cither  over  or  under. 

In  thick  foggy  weather,  he  found  the  quicksilver  rise ;  which  he  ascribes  to 
the  heaviness  of  the  vapours  in  the  air. 

Inaon-shlny  weather  it  rises  also,  and  commonly  the  dearer  the  weather  the 
higgler  it  is  ;  which  may  be  owing  partly  to  the  vapours  raised  by  the  sun  and 
increa«;ing  the  weight  of  tl-(  nir  ;  partly  to  the  heat  which  adds  to  iIr-  olastirity 
of  the  air ;  which  latter  he  mentions,  because  in  sun-shiny  weather,  wiuch  be- 
.camc  aftcrwarda  cloudy  for  an  hour  or  two,  the  qpicksilver  has  fellen ;  and  then 
<m  the  sun*s  breaking  oat  agisin,  it  has  risen  as  before. 

In  rainy  weather  it  falls,  because  the  air  is  light  in  proportion  to  the  quantity 
of  vapours  tliat  falls;  and  also  in  snowy  weatlier,  but  not  so  much  as  in  rain  f 
and  sometimes  it  has  fallen  upon  a  lioar-fro^t  in  liie  night. 

In  windy  weather  it  generally  falls,  and  mere  discemibly  than  m  rainy,  ow-^ 
iPjg  pOBEiUy  to  the  winds  moving  the  air  laterally  ^  and  thereby  preventing  itft 
pressure  downwards ;  and  he  never  fouiul  it  lower  tliari  in  high  winds. 

He  observed  the  quicksilver  fall  without  any  visible  cause,  but  uiK>n  looking 
abroad,  he  found  it  had  rained  at  some  dlsUoce  s  whereby  die  heavier  air  m^ht 
hawin  part  disdiHged  itsdf  on  the  lighter.. 

The  Rotation  of  Ju^ter  on  his  Axl*.    Btf  Mr.  Uook  and  M.  Cassihu 
JV*  10,  p.  171,  andN*  82,  ^.4039* 
A^out  nine  o*clodc  at  nig^it.  May  gth,  anno  i664,  Mr.  Hook  observed,  witb 
«good  llfaot  tefesoope,  asmall  spot  in  the  big^  of  the  tiiree  obactver  bdt» 
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of  Jupiter;  and,  observing  it  from  time  to  time,  hefMind  that  imthin  two 
{Kmn  after,  the  said  spot  hhd  moved  frcrni  east  to  w»t,  about  half  the  kngtlt 

of  the  diameter  of  Jupiter. 

Actxjfding  to  M.  Cassini  there  arc  two  sorts  of  spots  to  be  seen  in  the  disk 
of  Jupiter ;  the  one  being  only  the  sliadows  of  his  satellites,  the  otiaer  sort  re- 
sembling those  diBt  are  seen  in  the  moon ;  and  they  are  porhaps  of  the  aame 
nature  with  those  called  belts.  They  move  from  Jhe  eastern  to  the  western 
limb;  their  apparent  motion  is  unequal,  :m(\  swifter  near  the  rrntrc  flian  the 
circuJiiterence ;  and  they  are  never  seen  so  well  as  w  iien  1 1 u-y  approach  the  cen- 
tre; for  in  apprcMichiog  the  circumfeienoe  they  beoome  veiy  narrow,  and 
fdmoat  jmpea^eptifale }  which  seems  to  ai|;ue  that  they  are  flat  and  super- 
ficial. 

Among  these  spots,  there  is  none  so  observable  as  tliat  situated  in  the 
northern  part  of 'the  soothem  bdt  Its  diameter  is  of  Jupiter's ;  its  centre 
when  nearest  is  distant  from  that  of  Jupiter  about  ^  of.  the  semidiameter  of 

that  [ilanct. 

M.  Cassini,  after  many  observations  during  the  summer  i(iua,  found  that 
the  period  of  its  apparent  revolution  is  9  hours  56m.  He  continued  to  observe 
this  ^x>t  till  the  b^niung  of  l666«  when  Jupiter  approached  to  the  beams  of 

tlie  sun  :  but  after  he  got  out  of  them  it  was  difficult  to  be  discerned:  This 
givinp  grouiuis  to  think,  that  it  inipht  be  of  the  nature  of  t!ie  solar  sjxjts, 
which  appearing  for  a  while,  disappear  for  ever,  M.  Cassnii  intenniited  his 
observations. 

But,  Jan.  19,  1672,  N.  S.  obser^-ing  Jupiter  at  4  }  hour  in  the  morning,  he 
perceived  in  the  s;ime  place  of  bis  di^k  the  fig^urc  of  the  same  spot,  adhering  to 
tlie  same  southern  belt,  it  had  alrcztdy  gone  over  the  iiaii  ut  this  belt,  and  lie 
saw  it  advance  gradually  towards  the  western  Inab,  to  which  it  sciemed  very  near 
at  6|-  hour. 

By  the  a'lerity  of  its  motion  near  the  centre,  and  by  the  place  where  lie  had 
bcguu  to  sec  it,  he  judged  it  might  have  been  in  the  middle  of  the  belt  at  4 
houn  35ro.  in  the  morning.  And  as  he  set  dioat  making  ephemeridea  of  ita 
motion  for  he  jierceived  that  in  those  he  made  for  1666,  this  spot  had 

been  in  tlie  nnddle  of  Jujiiter  the  same  tlay,  viz.  the  ipth  of  Jnn.  at  the  same 
hour,  so  that  in  six  years,  of  which  one  is  a  bissextih:,  it  is  found  to  have  made, 
in  respect  of  the  earth,  at  least  9994  revolutions,  each  of  9  hours,  ssm.  58 
sec;  one  revolution  with  .another;  and  at  most,  5295  revdutions  of  9  hoars; 
.'^5  m.  ."s  1  sec.  forasiniich  as  he  was  assured  of  the  pradseness  of  one  mean  revo. 

lution  to  +  of  a  miriule. 
Till  tlut ;  time  lie  never  observed  an  immoLate  rcttim  of  tins  spot  after  9 


^  •    •  niitoioraiCAt  TaAiMACTiOKS*  [xmio  lOW. 

hours  56m. ;  because  that  after  the  appearing  of  the  spot,  Jopiler  liad  not  con. 

tinu(  d  lonp  enough  above  the  horizon  to  observe  him  with  due  distinctness 
But  the  night  after,  Marcli  1st,  at  74  hours  in  the  evening,  he  saw  this  spot  in 
the  middle  of  the  belt,  and  at  5  twurs  26  m.  in  the  morning,  he  saw  it  again 
return  preciMly  to  the  same  plaoe.  ^ 

An  Accoma  of  tome  BwAi,  hO^  piMkhed.       lo,  p.  173. 

I.  Rjrdrostatical  Paradoxes,  made  out  by  New  Experiments,  for  die  most 
part  physical  antl  easy,  by  tlie  Honourable  Robert  Boyle.  This  treatise  was 
occasioned  by  the  |,erusal  of  the  learned  M.  FtascaU's  tlict^  Of  the  Eaoitifarium 

of  Liquors,  antl  of  the  Weight  of  the  Air. 

n.  Nicolat  Stenonis  de  Mosciilb  etGiaadidis  ObservaUonum  spedmen-  cum 
diiabus  Epistolis  Anutomicis.  * 

HI.  Regneri  de  Graeff,  de  Sued  F^ncreatka  Natun  et  uso,  Exeidtatio  Asm. 

tomico  medica. 

The  accounts  here  given  of  these  three  books,  being  a  description  of  the 
contents,  are  omitted,  as  of  no  we  at  present. 

Obtervationa  and  Direction*  concerning  the  Barometer.  %  Mr.  Botlb. 

11,  p.  181. 

It  will  be  requisite  for  obserN  ers  with  tliis  instrument  to  give  an  account  of  tho 
situaUou  of  the  place  where  the  barometers  stand  ;  becr,t..e  wc  may  thus  not 
only  be  capaWe  of  judging  wi,ether  the  instruments  were  duly  constructed,  bnt 
also  becauK  the  observations  may  disagree,  even  «fa«n  the  atmosphere  is  in  the 
8nme  state,  a.  to  worpht,  if  om-  of  them  stand  in  a  higher  part  of  the  oountiy 
than  the  other.  For  Mr.  Boyle  found,  by  comparing  two  barometer  which 
ne  had,  the  one  at  Oxford,  the  other  at  Stanton  St.  John'^  thnt  thongh  the 
former  was  a  very  good  one,  and  the  latter  very  carefully  filled,  yet  because  at 
btanton,  whu  h  ,>  the  higher  ground,  the  incumbent  part  of  the  atmosphere 
nm*tite  hghte^^  than  at  Oxfonl,  wind,  is  the  lower  phce.  there  is  geiiLdly 
befawen  2  and  3  eighths  of  an  inch  <litference. 

But  as  most  baremetrical  observaUons  are  subject  to  excepUons,  so  he  found 
hat  to  bo  the  aise  with  the  preceding.  For  riding  one  evening  tiom  Qxfoid 
to  Stanton  and  before  he  took  borsc  looking  on  the  barometer,  he  was  SUr- 
pmcd  to  fmd  at  hu  coming  to  the  latter  place,  whicli  u-ns  at  no  trrent  distance, 
and  alBo^sidering  the  shortness  of  the  time,  which  was  less  than  an  hour  and  a 
that  the  barooMter  at  Stanton  was  chort  of  its  usual  he^t  Ihmi  the  other 


Digiii^LU 


Toil*  I.]  raiLOSoraiCAK  nuKSACxrom.  .  63 

nor  B  quarter  of  an  inch  i  diough,  the  vnther  being  fair  and  calm,  theie  ap- 
peared no  manifest  change  in  the  air ;  and  though  also  since  that  time  the  meN- 
ctirv  in  the  two  UutrumenU  had  for  the  moat  part  risen  and  Mien  together  as 

before. 

Mr.  Boyle  has  dbaemd  lAse  heights  of  the  merciuy  to  be  greatest  in  droughts, 
whicli  he  supposes  owing  to  the  elevation  of  steams  from  the  earth,  which  may 
frradual^y  increase  tht;  weight  of  the  atiuosplicre ;  for  March  12,  16C5-6,  at 
Oxford  tlie  quicksilver  was  higiier  than  had  been  obscned  in  England,  viz. 
about  -iV  above  30  indies ;  but  upon  the  first  oonsidenible  showers  that  inter- 
rupted the  loiig  drought,  he  foretold  many  hours  before,  that  the  mercury 
would  be  very  low,  and  so  he  foutul  it  at  Stanton  to  &U  <}•  below  29  inches, 
there  being  also  a  blusterkig  wind  \s  iih  the  raiu. 

It  is  ratlier  difficult  to  settle  any  general  rale  about  the  rising  and  falling  of 
the  mercury ;  yet  in  those  parts  one  that  seems  to  hold  oAenest  is,  that  when 
high  unnds  blow  the  mevcuiy  is  lowest,  and  yet  even  this  som^Umes  Ms. 

Gcttercfl  Heads  for  a  I^atwal  IJhtorij  of  a  Country.   By  Mr.  Boyle. 

N'  11,  p.  186.  ' 

The  things  to  be  observed  in  such  a  history  may  be  variously  divided  t  As 
into  supntenaneous,  tenestrpA,  and  subteiraneous.  But  we  will  at  present  dis- 
tmguish  them  into  thoae  things  that  respect  the  heavens,  or  oonoem  the  air, 
the  water,  or  the  earth. 

1.  To  the  first' sort  of  particulars  belong  the  loiigitude  and  latitude  of  the 
place,  and  consequently  the  length  of  the  longest  and  shortest  days  and  nights, 
the  dimate;,  the  paxdlel^  tee. ;  what  fixed  stais  are,  and  what  are  not  seen 
there, 

2.  Concerning  the  air,  may  be  obsen'ed  its  temperature,  as  to  tlte  first  four 
qualities  and  the  measures  of  them.:  ita  weight,  clearness,  refractive  power; 
its  subtUty  or  groasncss ;  its  aboundii^  with  or  wanting  sal£i,  its  variations  ao- 
cordlrif;  to  the  seasons  of  the  year,  and  the  times  of  the  day ;  what  duration  the 
sfvenil  kinds  of  weather  usually  have  ;  what  meteors  it  ma«tly  produces,  and 
in  wliat  order  tiiey  are  generated ;  and  how  long  they  uMuaily  last ;  especially, 
what  winds  it  is  subject  to;  whether  any  of  tiiem  be  stated  and  ordinaiy.  Ice 
What  diseases  are  epidemical ;  what  is  the  usual  salubrity  or  insalubrity  of  the 
air ;  and  with  what  constitutions  It  astret'S  better  or  worse  than  others. 

3.  G)ncemiog  the  water,  may  be  observed  the  sea,  its  depth,  degree  of  salt- 
ness,  tides,  currents,  tsc  Neit  rivers^  didr  width,  length,  course,  inundations, 
goodness  i^tneas  of  watery  ftpe.  llien  lakes,  ponds,  springs,  and  especially 
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nuneral  waters,  tluMr  kinds,  qunli(ic<;,  virtues,  and  how  cxamln<x?.  To  the 
waters  belong  also  fishes,  their  kinds,  whether  salt  or  fresh  water  tish  ;  tlioir 
quantity,  size,  goodness,  seasons,  haunts,  peculiarities  of  any  kind,  and  the 
w»ys  of  tak.ing  tlieni,  especially  those  that  are  not  purely  mechnucd. 

4.  In  the  earth  may  be  observed, 

1 .  Itself.    2.  Its  inhabitants  and  its  productions,  both  external  and  internal. 

Fin>t,  In  the  earth  itself  may  be  observed,  its  dimensions,  situation,  east, 
vest,  north  and  south :  its  figure,  its  plains  and  valleys,  and  Ihnr  extent  $  its 
hills  and  mountains,  and  their  hciglit ;  and  whetlicr  they  lie  scattered  or  In 
Yidges,  and  in  what  dirfrtifins  they  nin,  &c.  What  promontories,  tier)  or 
smoaking  hills,  &c.  W  liat  the  magnelieal  declination  is  in  several  places,  and 
the  variations  of  that  declination  in  the  same  phce :  what  the  nature  of  the  sinl 
is,  whether  clay,  sandy,  &c.  or  good  mould  ;  and  what  grains,  fruits,  .md  other 
veiretnhles,  do  the  inost  nattiially  agree  with  it:  also,  by  what  particular  arts  the 
hiliabitaiits  improve  the  advantages  and  remedy  the  inconvenieuccs  of  their 
soil? 

Secondly,  There  must  be  given  a  careful  account  of  the  inhabitants  them- 
selves, particularly  their  stature,  shape,  colour,  feature?,  strciif-l!i,  uirility, 
beauty,  complexions,  hair,  diet,  nicUnations,  and  customs.  Of  tiic  women, 
there  mqr  be  observed  their  fniitfulness  or  banrenness,  thdr  hard  or  Qa>y  labour, 
&c.  What  diseases  both  ivomen  and  men  are  subject  to,  and  unusual 
symptoms  attending  them. 

As  to  the  external  productions  of  the  earth,  tlie  inquiries  msjy  be  such  as 
these:  Wliat  grasses,  grains,  herbs,  flowers,  fruit-trees,  timbcr-trecs,  cop- 
^oes,  gtovci,  woods,  forests,  <bc.  What  peculiarities  are  observable  in  any 
of  them:  What  soils  th^  best  thrive  in.  Whsrt  animals  the  country  lias,  either 
wild  or  tamo. 

The  internal  productions  or  conce;dmcnt.s  of  the  earth,  are  here  understood 
to  be  the  ridics  that  lie  hid  under  the  ground,  and  are  not  already  referred  to 
other  inquiries ;  what  sorts  of  minerals  and  quarries  the  conntrj'  affords,  and 
the  particular  conditions  both  of  the  quarries  and  the  stones :  also,  how  the 
betU  of  stone  lie,  in  reference  to  north  and  south,  &c.  What  clays  and  eartlis 
itafRnda,  aa  tobacco  pipe-clay,  marls,  fullers-earths,  earths  for  potters  vrares, 
boluses  and  other  medicated  earths:  WTiat  other  minerals  it  )ields,  as  coals, 
Salt-mines,  or  !;a!t-spritiLi;s,  alum,  vitriol,  sn!|ilnir,  &e.  W'liat  metals  the 
country  yields,  nnd  a  description  of  the  iiimcs,  tlieir  number,  situation,  deptii, 
signs,  wjiters,  damps,  quantities  of  ore,  goodness  of  ore,  extnuieous  things, 
and  ways  of  reducing  tlieir  ores  into  metals,  Ice. 

4- 
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Preterving  of  Ships  frcm  being  ffbrm^aien.        11,  p.  I90, 

Tlicre  is  in  the  In(!ian  So:is  a  kind  of  small  worms  *  that  fiistcn  themselves 
to  the  timber  of  the  ships,  and  so  pierce  them  U«t  they  take  it»  water  every 
-where ;  and  so  weaken  the  wood,  that  it  is  almost  impossible  to  repair  them. 
Muiy  tlun|;s  hanre  been  tried  •to  prerent  thia  evil,  bift  without  auooeaa.  Some 
have  lined  their  ships  with  deal,  hair  and  lime,  &c.  but,  besides  that  this  does 
not  altogether  prevent  the  worms,  it  much  retards  tlie  ship's  way.  The  Por- 
tuguese scorch  tlieir  ships  to  sucli  a  degree,  that  in  tlie  quick  works  there  .is 
forawdfttmlly  eruat  of  about  u  inch  thUu  But  ttiis  ia ilangaoua,  as  oAen 
baming  the  whole  ship;  yet  the  reason  why  worms  do  not  so  destroy  Portugal 
ships,  is  conceived  to  be  the  exceeding  hardness  of  the  timber  employed  by  them. 

A  person  in  London  suggests,  tiiat  the  tar  extracted  out  of  sea  coals  may 
be  agood  mnedy  against  these  noxious  worms.'f' 

Account      a  Book  lateiy  published,  entitled.  The  Origin  of  Fairnu 
md  QuaUikt,  ilhtlnied  fy  Ctmridemiiom  and  ExpinmsKt$.  Bf 

This  cvrioju  and  cnwUent  pieoe  is  a  kind  of  mtrodttction  to  the  prindpies 

©f  the  mechanifsd  philosophy,  explaining,  by  observations  and  experiments, 
what  may  be  according  to  such  principles  conceived  of  the  nature  and  origin  of 
qualities  end  forms ;  the  knowledge  of  which  either  makes  or  supposes  the 

.  findamental  and  useful  part  <tf  natuitl  philosoiihy.  In  doin|^  of  which,  the 
au^KNT  writes  rather  for  the  corpuscA^ilarian  philosophers,  as  he  is  pleaded  to  call 
them,  in  i^encral,  than  any  party  of  them^  keeping  himself  thereby  disengaged 
from  adopting  an  h}'pothesi3,  with  which  perhaps  he  is  not  so  Uioroughly  satis- 
fied, and  of  which  he  does  not  conorive  himsdf  to  be  under  the  neeessity  of 
making  use  here;  and  accordingly  forbearing  to  employ  argximents  that  arc 
either  grounded  on,  or  suppose  atoms,  or  any  innate  moHon  helongnng  to 
them ;  or  that  the  ^sscnce  of  bodies  consists  in  extension ;  or  liiat  a  vacuum 
is  imposriUe;  or  that  theie  are  such  gbiuH  eahsut,  or  such  a  materia  sut- 

,  tilts,  as  the  Cartesians  employ  to  explain  most' of  the  phsenomena  of  nature. 
The  remainder  of  this  memoir  consists  of  a  rather  minute  description  of  the 
contents  of  this  ingenious  book,  which  is  now  in  the  possession  of  all  the  learned. 

JSew  Observations  on  the  Vianet  Mars.  By  Mr.  Hook.  N'  W..  p.  198. 

There  was  very  lately  produced  a  paper^  containing  some  observations,  made 

•  The  tcn^du  n^ralia.  .  Linn.  »  ... 

t  The  mmt  effipcM^nielM  «f  pmavliig  Oe  botloas  «f  Al^  Ii  ihit  now  In'oi^  AeslMgf 

them  w  ith  rf>pper,  -  '     .     .  ■'■  '■•i 

VOL.  /.  1 
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bv  Mr.  Hook,  on  the  planet  Mars ;  in  the  face  of  which  he  affirmed  that 
liad  discovered,  in  the  late  months  of  February  and  Mardi,  that  there  are 
several  maculs  or  tpotted  {wrta,  daat^iag  thdr  plaoe,  and  net  letunitng  to  th» 

same  position  till  the  next  ensuing  night,  near  about  tlie  same  time.  Whence, 
it  may  be  roll'  rtf^d'that  Mars,  as  well  as  Jupiter  aad  the  Earth,  &c  fevolve* 
about  his  own  axis, 

'Pr^ervmg     Birdt  taken  out  of  the  Egg,   By  Mr,  Bona:, 

N'  12,  p.  199. 

In  order  to  observe  the  process  of  nature  In  tbr  fnrrnnHoii  of  .1  chick,  Mr» 
Boyle  opened  the  e^s  at  diftcrent  periods  after  mcuhation,  and  carefully  taking^ 
out  the  embrfC»f  emlNdnwd  eeefa  of  tlitm  in  spirit  of  wine  in  «  distinct  gisss 
cuefully  stopped. 

In  making  these  experiments  some  circumstances  arc  to  be  ob^r\  e<J ;  one 
is,  that  there  be  generally  mixed  with  the  spirit  of  wine  a  little  spint  of  sal 
tthnoaMc  i%e  other,  thtt  it  is  proper  to  put  die  'ftetittes  for  some  tiiiw  in 
onfinsiy  spirit  of  wine,  to  wash  off  the  looser  filth,  and  then  let  them  sbak  is 
the  iamc  kind  of  <ipirit  or  better,  that  the  fcrtus,  being  reno'yed  into  mcKe  poro 
and  dc^hli^mated  sptf  it  of  wine,  may  not  discolour  iU 

(Ifanumuual  Mdhod  of  propagjtfyig  Mv&erfjf  lV«ei  in  Fhgbm, 

12,  p.  fiOl. 

I  have  pl^iritCcl  tbn  thdusand  mtllberry  trees,  and  hope  within  two  or  three 
years  to  hrivc  frood  silk  by  this  means.  My  method,  which  is  uncommon, 
accelenitcs  tiicir  growth  two  or  three  years  sooner  than  if  the^  were  smvn  in 
liwd.  'I  'khlaiA  llke^ke  lo  'pbht  than  as  ^ek  as  ftedges,  like  culmhts  or 
gobs&kr^.  By  this  IriieihM  Aiejr  wBl  aWays  be  young  tender  plants,  and  be 
tasiTy  cut  in  gfeat  quantities  with  a  pair  of  gardtn-i^hccrs,  S^+iereby  one  man 
tnay  gatlier  a»  modi  as  four  could  do  when  th<ly  are  in  trees  at  distance  from 
«sdi  oiOur,  Btat'  pdsstbly '  iiie  best  way  w6uld  be  to^sotar  vokb/etem  with  tanil- 
beny  M,  HiaA "to  ijdt  ihem  with  •  'ky^  Hd'lSnh  'hsep  them  nUder  ever 

Ibnu^aGkui  iiftttmaaPlamhMuoexSfihere,  fo  r^firad  the  Ray 
qfl!Sghi  fo  a  Fceiu  at  a  griater  DitUmce  than  H$ual.  Bjf  Mr,  Hook, 

Prepare  two  glasses,  tlie  one  exactly  flat  on  both  sides,  tlie  other  flat  on  one 
and  convex  on  the  other,  of  any  sphere  you  please.  Let  the  flat  glass  be  a  little 
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broader  Uian  the  other ;  nnd  let  them  both  be  put  into  a  ring  of  brasp,  and  so 
fartened  with  cement,  that  their  plane  surfaces  may  l>e  ex^tly  parallel,  and  the 
wnreK  Hde  of  the  pbnOi^oiiTeK  f^lasi  lie  tmrtrd,  «9  «•  not  to  toudi  ^  flat  of 
tile  other.  Then  fill  the  space  between,  hy  a  small  hole  in  the  side  of  the  brasi 
ring,  wth  water,  or  oil  of  turpentine,  or  spirit  of  wine,  or  stllne  liquors,  &c. 
after  which  stop  the  hole  with  a  screw.  Th«»,  aooordipg  to  the  diftierent  re- 
fraction of  the  liquors,  ahatt  the  fyaet  be  longer  or  ahorter, 

Thw  is  but  one  instance,  among  many,  of  the  poMibility  of  making  a  glass, 
ground  in  a  smaller  sphere,  to  constitute  a  telescope  of  a  much  greater  length. 
Though  I  must  add,  that  of  spherical  optic  glasses,  tliose  are  the  h&tt  which  are 
made  of  the  greatest  sphere,  and  whose  substance  has  the  greatest  refraction. 

ShtmKg  Worm  m  Oytlen,       M,  Avzour.  N*  18,  p,  SOS. 

Theae  oliaenisii&Mia  pocur  in  die  FVench  joumfil  of  Afiril  l%  1066,  iq  ttvo 
letters,  written  by  M.  Auzout  to  M.  de  la  Voye  %  tlie  niliitaniae  of  whidi  may 

be  reduced  to  the  following  particulars : 

M.  Auzout  causing  more  than  20  dozen  of  oysters  to  be  opened  by  candi^ 
l^gbt,  aanr  00  rerapving  the  Hgh^  shining  wonw  in  them  of  tfuee  sorts.  One 
MHt  was  whitish,  having  24  or  25  feet  on  each  side,  forked;  a  black  speck  on 
one  sitle  of  the  head  (taken  by  him  for  a  chr)'stallin),  and  the  back  like  an  eel, 
^pped  of  ber  skin.  The  second  red,  an4  resembling  the  commoQ  glow  worm, 
with  fdUb  on  thejr  hacka,  end  feet  like  die  former;  and  with  a  noae  like  tlii^ 
of  a  dog,  and  ope  eye  in  the  head.  The  tliird  sort  was  speckled,  having  a  Iica4 
like  that  of  a  sole,  with  many  tufts  of  whitish  hair  on  the  sides  of  it. 

Among  them  he  saw  two  more  firm  tiutn  tlie  rest,  which  shone  all  over; 
nnd  when  diey  fell  from  the  oyster ^  twinUcd  like  a  great  star,  shining  stnmgly, 
and  emitting  rays  of  a  violet-light  by  turns,  for  the  space  of  20  se  conds.  Whi^ 
scintillation  the  observer  imputes  to  this,  tliat  those  worms  being  alive,  and 
sptnetimcs^raising  tlicir  head,  sometimes  their  tail,  like  acarp^  the  light  in- 
cnnsed  and  lessened  accordingly;  seeing  that  when  they  ceased  to  sliine,  by 
bfiiiging  bade  the  fight,  he  Ibund  them  dead. 

Some  Observations  on  the  {^medical]  Effects  of  Touch  and  IHcfhn. 
Mr.  Oldesburo.        V2,  p.  207- 

Touch  and  friction  (the  author  observes)  have  been  considered  by  some  as 
«io  inefficacious  agents    the  cure  of  m^ny  diseases  and  infirmitiea. 

1 .  TJie  illustrious  Lord  Verulam,  in  his  History  pf  Life  and  Death  (Hist.  6. 
%  3.)  obacKvcst,  that  the  motion  ^d  warroth  excited  by  friction  dnnr  forth 
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into  the  {larts  new  juice  and  vigour :  And,  canon  XIII)  he  afiinns,  thatfnotioiui 
conduce  much  to  longevity. 

2.  The  Hon.  Robert  Boyle,  in  his  UsefUneM  of  Esperinoital  PUkMophy 

•!.  rh.  13.)  considering  the  btxly  of  a  living  man  or  any  animal  as  an  en- 
gine so  compo^d,  that  there  is  a  conspiring  communication  betwixt  its  parts, 
by  virtue  whereof  a  very  slight  impression  of  adventitious  matter  upon  some 
one  part  nay  be  able  to  woirfL  on  aome  otfier  diatani:  part,  or  perhtqfia  on  tho 
vriwle  engine,  a  change  &r  exceeding  what  the  same  adventitious  matter  could 
do  upon  a  biuty  not  so  contrived: — Representing  (I  say)  an  anima!  in  this 
manner,  and  thence  inferring  how  it  may  'be  altered  for  the  better  or  worse 
byniotiona  <»*  impnlcea  confessedly  mechanical,  obaerves,  how  aome  are  re- 
covered  from  8\yooning  fits  by  pricking ;  others  grow  fiunt  and  vomit  by  the 
motion  of  a  coach ;  others  by  the  agitation  of  a  ship,  recovering  by  rest  and 
going  a  shore.  Again,  how  in  our  stables  a  horse  well  curried  is  half  fed,  &'c\ 
The  aame  writer  upon  the  authority  of  Piao,  refers  to  the  Brasiliatt  empirics, 
whose  nide  frictions  do  strange  things,  both  in  preserving  health  and  curing 
disease?: ;  curing  cold  and  chronic  compkinta  by  fiiction,  aa  th^  doacote  dtt« 
orders  by  unction.  < 

3.  In  this  section  we  have  (cm  the  avthorily  of  Dr.  John  Beale)  an  account 
of  a  very  kige  wen  of  two  w  three  years  standing,  beii^  cored  by  the  ^ifdica^ 
tion  of  a  dead  man's  hand  to  it ;  and  of  warts  being  removed  in  imotlier  person 
by  tlie  same  means.*  Also,  of  a  gentlemen  being  cured  of  ?^  great  pain  in  his 
feet  (probably  of  a  gouty  nature)  by  having  them  Hcked  night  luid  morning  by 
a  spaniel.  In  the  last  part  of  these  observations,  we  are  toM  of  a  blacksmith, 
who  possessed  the  particular  faculty  of  causing  vomitings  by  stroking  the 
stomach,  of  giving  stools  by  stroking  the  bdly,  and  of  appeasing  the  gout  and 
otficr  jjains  by  stroking  the  parts  aftecte<l.'J- 

fibme  Particulars  c<nnmunicated  from  Abroad,  concerning  the  Permaneni 
Spot  in  Jupiter ;  and  a  Cmitest  betweeor  two  ArHUt  on  Opdc  Glaue*-, 

^c.    N"  12,  p.  Qm. 

Lustadiiu  Divini,  says  the  informer,  has  written  a  long  letter,  pretendhtg  that 
"*  the  pemuflent  spot  ^  in  Jupiter  was  first  of  all  discovered  with  his  glasses ;  and 

•  Tbe  jnflfltw  of  tlui  iiiieerl*3a  and  fygmOag  rnned^  to  the  rerooral  of  glandulir  tutnon  ia  ie> 
fenbletodie  hmgination}  ilnci^dtenwdiumiifwliidiaooaiidenhleclie^ 

upon  t^R-  -iisorbent  system. 

f  i  tills  it  ipp-.-an  iliat  uiiim.il  magnctiiiin  is  of  a  more  remote  Aife  thiin  m«kni  cnijiijics  imagine. 

;  Set;  Numlwr  I.  of  thi^  TranMcttons;  tiy  the-dataof  iriridr  h  wilt  appear,  tiut  that  tfOtwm 
lAmivsim  ka^mdt  agpgdwbUebe&ireaajriuc&tluaciimwiinKhwto 
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ttwt  P.  Gotignlet  is  flie  first  that  has  from  thenoe  deduced  the  motion  of  Jiipt« 

ter  about  his  axis  ;  and  that  Signior  Cassini  opposed  it  at  fifSt ;  lo  iriioai  the 
•aid  Gotigniea  wrote  a  letter  of  complaint  on  this  matter. 

The  satnc  Eustachio  pretends  likewise^  that  his  great  glasses  excel  those  of 
Gunpani  t  and  that  in  all  the  trials  made  widi  them,  Ihiy  have  perfonned  bet- 
ter j  and  that  Campani  was  not  wiltmg  to  do  what  was  necessary  for  properly 
comparing  the  one  with  tl>e  other,  viz.  To  put  equal  eye-glaaus  m  them»  or 
to  exchange  the  same  glasses. 

The  tM  Divini  affirms  also*  ithat  he  has  found  out  a  way  to  knoar  whether 
an  object-glass  be  good.orJMt,  by  only  looking  upon  it,  w  ithout  trying.  This 
V  ould  be  of  good  xxse,  especially  if  it  should  extend  so  far  as  to  discern  the 
gijodness  of  such  a  glass,  wiiile  it  is  yet  on  tiie  cement, 

Jin  Account  of  Dr.  Sydenham's  Book,  entitled,  Meihothts  Cuvaudi 
Febres,  Propriis  ohservatiombus  snperstruct  > .    N"  V2.p.2\0. 
Dr.  Sydenham's  work  being  in  the  liands  of  every  medical  practitioner,  it 
would  be  snperfluoua  to  insert  an  analysis  of  it  here ;  but  on  this  occasion  it 
>  may  be  proper  to  notice  that  the  merit  of  this  great  physician  and  original 
writer  consist,  in  his  accurate  descriptions  of  \\hat  he  terms  cp}<!emic  consti- 
tutions ;  in  his  history  and  treatment  of  the  small-pox }  and  in  his  rejection 
of  the  hot  and  cordial  method  of  treatment  in  this  cnqptive  disorder  as  well  as 
In  fevers  in  genetal.    Hia  theoretical  reasonings  however  arc  by  no  means 
satisfactory  ;  and  it  has  been  justly  observed  hy  many  mc<rtcal  w  riters,  that  he 
carried  one  part  of  his  cooling  method  of  cure  (viz.  venesection)  to  too  great 
•  length.  A  short  aDOOunt  of  hia  life  Is  prefixed  to  the  English  timahtion  of 
bis  worka  by  Swaau  ... 

Cefiam  PrMant  m'  Nao^;aihn.        Jd^.  Nicholas  MskcjoomJ^ 

N*  13,  p,  £15. 

The  line  of  arttf  cial  tangents,  or  the  bgarkhmrcal  tangent-line/f  -  begimftsg 
at  45  dcj^ecs,  and  taking  eveiy  half  degree  for  a  whole  one,  is  lb«uid  to  ^ree 

•  Nicholas  M«5rc«tor,  an  ingenious  m.ithematician,  and  n  leanted  member  of  dse  Royal  Society, 
WM  a  native  of  Hdstein,  in  Genuaay ;  but  be  spent  roo«t  of  hb  time  io  England,  where  be  died  in 
ll»)f«r  tSSlo,  at  only  sO  ytiat  of  age.  Hawniha  Mlhar  of  wamjf  wufa  Im  gBowMtiy,  geognpl^j 
attRMmnjr,  astrology,  logarithmt,  &c. 

t  It  diw*  not  appear  by  whom,  nor  by  wfaot  accMentr  ynm  JbeottiwI  the  noted  property  whirh 
n  the  mbject  of  dir  alxn-c  mcnicur  by  Mercator,  being  tlic  analogy  between  a  acale  of  logarithmic 
tKUgfatM,  and  Wright's  prouaction  of  ibe  nautical  mertdtaa  line,  wbieb  cwuitfd  aS  tJic  waxta 

])racti<^  of  navi- 
gation, by  Henr}'  Bond,  -vcho  mention*  thi'»  prr>[»orty  in  :in  editicn  of  Norwood**  Epitope  of  >'rtr'- 
fation,  printed  about  104^}  and  be  again  treat*  of  it  more  fully  in  an  edition  of  Gunter's  w<irfc». 
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pretQf  ncaHy  with  the  meridian-line  of  the  sea  chart;  both  of  them  growin|^, 
as  it  were,  after  the  sanjc  proportion.  But  the  table  of  meridional  degrees, 
being  calculated  only  to  every  eciiagesiinal  minute  of  a  degree,  shows  some  smaU 
iSSSmnos  fmm  the  said  logaritlun^  tangent-line.  Henoe  it  roi^  be  domlited, 
witether  that  difference  does  not  arise  from  that  little  emr .which  k  oommitted 
by  calculating;  the  table  of  meridional  dejxrees  only  to  every  minute. 

Mr.  Oughtred,  in  chap.  vi.  uf  \ns  Navigation,  mentions  a  method  dii>co- 
vecedby  hiniself,  by  which  it  may  be  proved  that  Uie  ttnoD  pert*  of  the  meri- 
dian mi^  not  be  one  minute  (which  on  the  face  of  the  earUi  aaMven  to  above  an 
English  mile)  nor  tho  hiindred-thovi^nndth,  or,  if  necessary,  the  millionth  part  , 
of  a  minute,  scarce  exceeding  one  fifteenth  part  of  an  inch :  which  thing,  he 
says,  he  n  dble  to  perform  in  tables,  to  the  nditts  idOOOOOOt  yet  noliiii^  at 
all  differing  either  in  their  Ibnn  or  raanner  of  working  from  thoae  that  aie  now 
commonly  in  asc. 

How  this  is  to  be  done,  tliis  author  has  not  made  known  to  tlie  public. 
And,  though  such  tables  to  the  radius  10000000  had  been  brought  to  light, 
yet  would  they  not  be  sufficient  to  prove  the  identity  or  anneneaa  of  the  mid  two 

Ifnes,  as  to  continue  the-  i  omparison  between  them  as  far  as  the  one  of  them,  • 
viz.  the  logarithmical  tangent-line,  is  already  calculated,  that  is,  to  ten  piaoea, 
besides  Uic  cliaracteristic. 

'  Now,  therefore,  if  aeertmn  rale  oould  be  produced,  by  whidk  the  agwemcnt 

or  disagreement  of  the  said  two  lines  might  be  shewn,  not  only  to  that  extent 
of  places  to  whicli  that  tunpcnt  line  is  already  calculated,  hut  also  to  as  many 
more  as  the  same  may  be  yet  further  extended  to  in  iiifinhum,  surely  that  rule 
would  not  only  nve  oa  the  labour  making  tablea  to  the  ndius  16600000,  but 
alao  the  helix  or  spiral  line  of  the  ship's  course  would  be  reduced  to  a  more 
p-ccise  exactness  (lian  ever  was  pretended  bv  him  t  and  this  most  noble  wid 
useful  science  (as  he  justly  calls  it)  which  is  the  bond  ot  moii  distant  countries,  . 

priiAfdio  t6d3,  wtuwiwteieliei,  fnom  thii  property,  Jmw  lo  letohre  tU  ibe cam  Mmsi(i(!<  or 
^Dgfat's  aiSug  bjrlfae  logBrithiDic  tangenu,  independent  of  the  taUe  of  aunffioMl  parti.  Tliw 

:ir..il. 'L'\'  had  oilly  beenfuutid  lo  be  Jv.-.irlv  true  by  Iri.ilF,  but  not  dcinunstrated  to  be  :i  -tiii;  iti.u)ie- 
nuUcal  prapat^.  Siiob  detnooittation  aoeais  to  bav«  been  lint  diaoov^nd  Iqr  Menatur*  Um:  outbor 
•flhe-ahvieneauir.  uto,  mlikms  io  inihe<fae  mott  adwanga  «hii  adl  mofttr  cbucwM  liif 
vention  in  tiavigatjon,  m  the  abo\e  paper  invites  tLe  public  to  enter  into  ei  w  iger  with  him,  on  hii 
ability  lo  prove  the  tnidi  ur  luJ»eliufxl  ot  the  »uppu»ed  analogy.  But  ihu  meroecaiy  piopoaal  iweiua 
not  to  iMwe  been  taken  up  by  any  oue,  and  Meicator  rcMrved  his  demoiutmtion.  ThefiropoHl 
fcamevtr  esdted  the  attoptiea  of  mifctnMifdsM  te  the  anl^ect  jtmii,  asA  a  demcMMtialiin  wai  ngt 
IsDgwflnfiiig.  fint«n|RMiihedabmitt*o Tin  liter,  tifJtBMChcgM^^ 
Cef*irn  lrii\»-,  and  frenn  thence,  and  other  lilinilrtr  jiropertics,  tlicrr  iU-:i)i  niir.iKM,  he  •Jiov's  how  the 
table*  of  logahthmtc  tai^enis  and  iccaatf  majr  entity  be  computed  trooi  (he  latiml  tax^geaia  aM 
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fection. 

Besides  that  the  same  nile  wouW  also  discover  a  far  easier  vrtiy  of  making  lo- 
gariduDB  than  ever  was  practised  or  known,  and  therefore  might  serve,  when- 
ever time  should  be  oocttfton,  to  extend  the  kgaritluiis  bejwnd  tho  niUDber  of 
places  alm^yluiown. 

Moreover,  such  a  rule  would  enable  men  to  dniw  the  meridian  lincgCOmctn- 
caily,  that  is,  without  tables  or  scales:  which  indeed  might  also  be  done  by 
setting  udr  the  sees^ts  of  everjrwhole  or  half  degree,  if  there  we«e  «ut  this  in- 
eonvenienoe  in  it,  that  a  line,  composctl  of  so  many  somiU  partly  .wpuU  he 
subject  to  many  errors,  cispecially  in  a  small  compass. 

The  same  rule  also  will  serve  to  find  the  course  and  diatance  betwecin  two 
places  assigned,  «b  &r  ss  praettoe  shall  reqdre  it ;  and  that  without  any  table 
of  meriifional  psrt^  and  yet  witli  as  much  ease  and  exactness. 

And  as  all  these  tliiTigs  depend  on  the  solution  of  lliis  question,  whether  the 
artificial  tangent-line  be  the  true  metidian-line  i  I  undertake,  b\  Goal's  assist- 
ance, to  resolve  tlte  said  question.  And  in  order  to  let  tlie  world  know  witli 
nhat  readhiess  and  oonfidenoel  midertalui  it.  Ism  miling  to  lay  a  wager  against 
any  one  or  more  persons  that  have  a  mind  to  engage,  for  so  much  as  another 
invention  of  mine,  which  is  of  Ics!^  subtlety,  but  d[  &r  goeater  benefit  Jto  :tfao 
{Miblic,  may  be  of  worth  to  the  inventor. 

Vbt  the.gveat  advanlsge  «ych>  all  merchants,  -nttnnen,  snd  ooDseqnently  the 
commonwealth  may  receive  from  this  other  invention,  is,  in  my  judgtment, 
highly  raluable;  as  it  will  of^en  make  a  ship  sail  ap;ainst  even  a  eon trary  wind, 
and  yet  as  near  to  the  place  intended  as  if  the  wind  ixnd  been  favourable:  or 
imll  enahle  one^o  gain  something  in  the  intended  way  wlKther  the  wind  be  fipir 
'  or  not  (except  only  when  you  go  directly  south  or  north),  but  the  advantage  will 
be  most  where  there  is  most  need  of  it,  that  is,  when  t!ie  wind  is  contnir  v  r  So 
tint  one  may  very  often  gain  a  lifth,  fourth,  third  part,  or  more  of  tlie  m- 
voyage,  aoQOidiag-  a»il  is  <loqgcr  or  shorter^  but  ibv^  nioet  ina  longer 
Toyage. 

All  this  the  proposer  is  to  make  good  by  the  verdict  of  some  able  men,  wlio 
also  moy^e  a  guess  what  this  latter  invention  may  be  worth  to  the  owner : 
And  for  so  much,  and  no  more,  he  nHO  stand  engaged  Against  any  one  or 
-more  persons,  diatitewlU'and  shall  resolve  the^uestion  aboveimentioaed,  via. 
Whether  the  artificial  tangent-line  be  the  true  meridian  line;  and  if  not,  tlienhe 
will  lose,  and  transfer  to  the  other  party  the  whole  beneHt  of  llie  last  'men- 
tioned inTentiou.  But  if,  on  the  contrary,  he  prove  or.dis|»-ove  the  identity 
'of  tthe^gSd  vtiro-Iiaci^lioitfae  jodgmcat  of  soiBe  .ab]e.inatheinslMims»  Ihoft 
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then  9o  iiiudi  mooqr  be  'paid  him  by  the  other  pwtjr  u  the  nM  invention  wm 
valocd  at 

A  new  Contrivemee  ^  a  Wked'Bam^er.        Dr.  Hook. 

■N*  13,  p.  «18, 

Th»  is  «nty  an  easy  way  of  allying  an  iodex  to  any  coimnoR  bsMMcope, 

whether  the  gla.ss  be  only  a  single  tube,  or  liave  a  round  bolthcad  at  the  top. 
And  by  it  the  variation  in  tlie  ahitudc  of  tlie  mercurial  cylinder,  which  at  most 
is  hardly  three  inches,  may  be  made  as  distinguishable  as  if  it  were  three  feet^ 
or  three  yards.  • 

Tlie  manner  is  evident  by  figure  5,  p!.  1,  where  ABC  represent  tlie  tube, 
\ihich  maybe  either  blunt  or  with  a  head,  as-A.  This  is  to  be  filled  with 
quicksilver,  and  inverted  as  usual  into  a  vessel  of  $ta£:nant  mercur}'  of  the 
shape  I  that  is,  having  its  mdes  about  tluee  or  four  inches  high,  and  the 
tube  equally  wide  both  ;ibovc  and  below ;  and,  if  possible,  of  equal  capacity' 
M-ith  the  hollow  of  the  tube  about  B  :  for  then  the  quicksilver  rising  as  muc!\ 
in  the  hollow  of  I,  as  it  descends  at  B,  the  difference  of  the  height  in  tlm 
receiver  I,  will  be  just  half  the  usual  diftcrcnce.  And  if  the  receiving  vessel 
I K  have  a  laigercanty,  the  ^ffbrenoe  irill  be  leas;  but  if  len,  the  differanoe 
will  be  greater :  but  wlictlier  the  difTerence  l>c  made  more  or  less,  it  is  no 
great  tilattcr,  since  hy  the  contrivance  of  the  wbf^p!  nnd  index,  the  least  varia- 
tion may  be  made  as  sensible  as  is  desired,  by  diminisiiing  the  width  of  the 
cylinder  E,  and  lengthening  the  index  F  6j  aobording  to  tlie  proportion 
seqiured. 

Of  Jour  Sum  and  two  uncommon  Rainbows  observed  in  France, 

N'  IJi,  /».219. 

On  the  gth  of  April  i666,  about  half  an  hour  past  p,  there  appeared  three 
circles  in  the  sky.  One  of  them,  SCHN,  fig.  6,  pi.  i,  was  veiy  large,  a 
little  intemipted,  and  wiijte  eveiy  where,  without  miatme  of  any  other 
roloiir.  It  paF:scd  through  the  middle  of  the  ?an*s  disk,  and  was  psimllt!  to 
th^  horizon.  Its  diameter  was  above  100  degrees,  and  its  centre  not  tar  from 
the  zenith  A.      *  • 

The  second  DBBO,  waa  much  kas,  and  deficient  ia  sodo  iilaoea»  htviiig 
ttie  colours  of  a  rainbow,  espedally  in  that  fttt  widdi  was  wililin  the  great 
circle.    It  had  the  true  sun  for  its  centre. 

The  third  H  D  N,  was  less  than  the  first,  but  greater  tlian  the  second ;  it 
vasnot  entire,  but  only  an ardi  or  jportion  of  a  drde,  whole  oentve  was  iv 
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distant  from  that  of  the  sun,  and  whose  qircumference  about  its  middle  D  wus 
Jdnod  to  that  of  the  lent  cndej  intenecttng  the  greatest  circle  at  its  two  ex- 
trenuties  H  N.  In  this  dfde  were  discerned  also  the  oolours  of  a  rainbow,  bot 
they  were  not  so  strong  as  tliose  of  the  seconri. 

At  the  part  where  the  circumference  of  this  third  circle  closed  with  tliat  of 
the  second,  tha«  was  a  great  brightness  of  lainbow-ooloure  mixed  together  s 
And  at  lisa  two  extiemities,  where  this  second  circle  intersected  the  first,  ap- 
peared two  [jarhclins  or  mock-suns  IT  N  ;  which  shone  very  bright,  hut  not  so 
■bright  or  so  well  defined  as  the  tnie  sun.  The  fake  sun  H  towards  tlic  south, 
was  larger,  and  far  more  luminous  than  that  towards  the  east. 

Qesides  tiiose  two  |Murhettas  which  weie  on  the  two  sides  of  the  true  sun,  in 
4he  intersection  of  the  first  anfl  third  circle,  there  was  also  upon  the  first  great 
circle,  a  third  mock  sun  C,  situated  to  the  north,  which  was  less  and  It  ^s  bright 
than  the  two  others.  So  that  at  tlie  same  time  there  were  seen  four  suun  in  tiic 
heavens.  There  was  also  a  very  daik  ^lace  li  between  D  and  R. 

This  appearance  is  considered  as  one  of  the  most  remarkable  that  can  be  seen, 
by  reason  of  the  eccentricity  of  the  circle  H  D  N,  and  because  the  parhelia  were 
not  in  tlie  intersection  of  the  circle  D  E  B  O  witlj  tlie  great  circle  S  C  H I^,  but 
in  that  of  the  semidrde  HDN.  Whidi  are  different  Sram  the  position  of 
those  five  suns  seen  at  Rome  on  March  2g,  1629,  between  two  and  three ' 
o'clock"  A.  M,  two  of  them  nppenrinw  in  the  intcnicction  of  a  ciix-le  passing 
through  the  sun's  diak,  with  another  that  was  concentric  with  the  sun,  as  ia 

«gr.  7. 

As  for  the  two  uncommon  rainbow  s,  tlicy  appeared  at  Chartres  the  10th  of 
Aucrust  1665,  about  half  nn  hour  past  six.. in  ilie  evening;  crossing eadi  other- 
nearly  at  right  angle.%  as  seen  in  fig.  8. 

That  opposite  to  tfie  sun,  in  the  usual  nuinner»  was  man  deejfiy  coloured 
than  that  which  crossed  Us  though  the  ooloars  of  the  first  Iris  were  not  indeed 
«o  strong  as  they  are  seen  at  other  time*!. 

The  great(»t  lieight  of  the  stronger  rainbow  was  about  46  degrees;  tlte 
leebler  rainbow  lost  one  of  its  iegs  by  growing  fainter,  about  ^  degrees  above  • 
tl  K  stronger  $  and  the  lC|g  below  appeared  continued  to  the  horiaon.  - 

The  fuintcr  seemed  to  be  rt  portion     a  great  drde ;  and  the  stronger  but » 
portion  of  a  small  cirde,  as  usual.  • 

The  sun  at  thdr  qipeamnoe  was  about  six  degrees  high  above  the  liorizon :  ' 
and  the  river  of  Qwrtnes,  which  runs  nearly  from  south  to  north,  was  between 
the  obsen  er  and  the  rainbow  |  and  be  Stood  level  with  this  river,  at  the  dis- 
fence  of  150  paces  firom  it. 
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A  Relation  of  an  Acctdcnt  htf  Thmukr  and  Lightning  at  Qj^ord*  Bg 

Dr.  JValus.    N'  13,  p.  222. 

Two  ThoLirs  of  Wadhaxn  College  being  in  a  boat,  without  a  waterman,  anif 
liaving  just  pushed  off  from  shore  at  Medley  to  return  home,  were  by  a  ^roke 
of  lightning,  as  they  stood  at  the  head  of  the  boat,  both  fbroed  out  of  the  boat 
into  the  water.    One  of  them  was  instantly  struck  dead,  no  appearance  of  lifij 
bf'ing  di-Li  riiible  in  him,  though  he  was  taken  out  of  the  water  after  he  Ivid 
kicn  scarcely  a  mniutc  in  it.   Tlie  other  was  stuck  iast  in  the  mud  (with  hig 
f<et  dowmvuda  and  his  upper  parts  above  water)  like  a  post,  not  able  to  help 
himsdf  out ;  but,  except  a  present  stunning  or  numbness,  had  no  other  hurt^ 
but  wns  so  confused,  that  he-  knew  not  how  he  came  there  out  of  the  !)nat,  and 
had  uo  recollection  of  the  thunder  and  lightmng.  He  was  very  feeble  and  faint,, 
and  though  he  was  tnunetU&tdy  put  into  a  warm  bed,  lie  had  not  thorouglily 
reoovered  by  the  ne\t  night ;  and  whether  he  aAerwanb  recovered  or  not,  ira» 
not  known. — ^The  body  of  him  who  was  killed  was  examined  the  next  morning 
by  Dr.  Willis,  Dr.  Mallington,  Dr.  Lower,  and  myself,  with  some  otlirr*;.  Wo 
found  no  wound  at  all  in  the  skin the  face  and  neck  were  swart  and  black,  but 
not  more  than  might  be  ordinary  by  the  settlit^  of  the  blood.  On  the  right 
side  of  the  neck  was  a  little  blarkisli  spot  about  an  inch  long,  and  about  \  of 
an  inch  broad,  aiid  was  as  if  it  had  been  seared  with  a  hot  iron  ;  atid  as  I  re- 
member, one  somewhat  bigger  on  the  left  side  of  the  neck,  below  the  ear. 
Stcaiglit  down  the  breast,  but  towards  the  left  side  of  it,  was  a  large  place  about 
three  quarters  of  a  ftwt  in  lengtll,  and  about  two  inches  in  breadth,  in  some 
places  more,  in  some  less,  which  was  burnt  and  hard  like  leather  burnt  with  the 
£re,  of  a  deep  blackish  red  colour,  not  much  imlikc  the  scorched  skin  of  a 
voasted  pig.  On  the  forepart  of  the  left  shoulder  there  was  a  similar  spot  about 
the  si/.e  of  a  shillmg,  but  that  in  the  neck  was  blacker,  and  seemed  more 
scared.    From  tTie  top  of  the  right  shoulder,  sloping  downwards  towards  that 
place  in  his  breast,  was  a  narrow  line  of  the  like  scorched  skin,  as  if  &omewIiat 
had  oome  in  at  the  neck  and  had  run  down  to  the  breast,  and  there  Bprea4 
broader.  The  buttons  of  his  douUet  were  for  the  most  part  torn  off,  and  tho 
collar  thereof  just  over  the  forepart  of  the  left  shoulder  was  quite  broken  asunder, 
as  if  cut  or  diopped  with  a  blunt  tool.    His  hat  was  strangely  torn,  not  just  on 
the  crown,  but  on  its  side  and  brim.   The  hole  made  on  its  side  was  large 
Miottgh  to  admit  one's  fist,  being  gashed  aiid  torn  as  if  cut  with  a  dull  tool. 

The  night  following  tlie  three  do<"tors  above  mcntinnod  and  in v self,  with  some 
swgeons  (besides  a  multitude  of  others)  were  present  at  the  opening  of  tiic 


i_/iy  ui^LU  by  Google 


tOL.  l.J 


miLOSOPUICAL  THANSACTIOXS, 


hcntl  ;  the  vc^^cls  of  llic  briiii  were  pretty  fuH  of  blofxi,  but  notliing  amiss 
could  be  discerned.  (Tlie  examinatioa  was  made  by  can<Ue  light,  atid  hastily, 
M  the  corpse  was  soon  to  be  interred,  and  tlie  crowds  of  people  were  an  tmpedi"- 
iMnt.)-'^5oine  of  the  hair  on  die  right  temple  was  singed,  and  the  lower  part  oi 
the  ear  was  blacker  than  the  rest  of  the  body.  On  opcniii:;  tlir  breast,  it  was 
found  that  the  burning  reached  quite  through  the  skin,  which  was  in  those 
scorched  places  liard  and  horny,  and  shrimk  up,  so  as  not  to  be  so  Uiick  as  the 
foft  Am  about  it ;  but  there  was  no  appearance  of  any  injury  derper  than  the 
akin,  the  muscles  being  not  at  all  altered  or  discoloured.  On  removing  the 
Btenunn,  the  liinjj^  and  heart  exhibitcf!  a  natural  apiienrnnce.  Tlie  whole  body 
was,  by  nigiit,  \ery  much  .s\vflla.l,  more  tliaii  in  ilic  morning,  and  smelt  very 
atrong  and  ofienaively ;  yrhkh  might  be  owing  partly  to  the  warmth  of  the 
weather,  (it  was  the  month  of  May)  and  partly  to  the  heat  <tf  the  phofe  dfta-' 
aioned  by  the  multitude  of  people.* 

Of  Shining  Fish.    Bi/  Dr.  Bi:  ile.    N'  13,  p.  226. 

.  May  5,  1665,  freah  mackrcl  were  boiled  iu  water,  with  salt aud sweet  herbs; 
and  ihey  were  left  in  the  water  fur  pickle.  * 

May  6,  more  fresh  mackrd  were  boiled  and,  May  7,  both  water  and  mack- 
Tel  were  put  into  the  former  water,  together  w  ith  the  fonner  mackrel :  but 
May  8,  in  the  evenii^,  the  cook  stirring  the  water,  to  talte  out  some  of  the 
siadtfd,  found  the  water  at  the  first  motion  become  very  kinnnous,  and 
the  fish  shining  through  the  water,  as  adding  much  to  the  light  whidk 
the  water  yielded.  The  water,  by  the  mixture  of  salt  and  herbs  in  the  boiling, 
was  of  itself  thick  and  rather  blackishj  than  of  any  other  clear  colour :  yet  being 
Stirred,  it  shincd,  and  all  the  fish  appeared  more  brightly  luminous  in  their 
own  shapes. 

Wherever  the  drops  of  this  water  fell,  after  stirring,  they  emitted  a  '^-'  t. 
On  the  cook's  turning  \ip  tlie  lower  side  of  tlie  fish,  there  wa^  no  iight: 
and  after  the  water  was  lor  some  time  settled,  and  fully  at  rest,  ii  did  not  shine 


May  Q,  we  repeated  the  same  trial,'  and  found  the  same  eftcets.  The  wateTi 
till  it  was  stirred,  gave  no  li^ht,  but  was  thick  and  dark.  But  a?  soon  as  the 
cook's  hand  was  thrust  into  the  w  ater,  it  began  to  glimmer ;  and  being  gently 
Stirred  by  the  hand  moving  round,  it  shone  in  sudb  a  ownner,  that  those  at 


at  all. 


^«  In  mae  firtumacootutttcfdeitlutK 
i^panuwet  wlikk  it  iadDBH,  iDiaa 
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some  distance  took  it  for  the  liglit  of  tlic  moon  tiirough  a  window  upon  AV€t<- 
«cl  of  milk ;  and  by  brisker  ciFculation  it  seemed  to  flame. 
The  finh  at  that  time  shdne  Iwth  from  the  inside  and  outside,  bat  chiefly> 

from  the  Ihront,  nnd  such  places  as  sci  nicd  a  little  broken  in  the  boiling.  Th© 
obs«'r\er  took  a  piece  that  shone  most,  and  fittrd  it  both  to  his  great  micros- 
cope, and  altcrwartU  to  the  little  one ;  but  he  could  discern  no  light  by  any  of 
the  glasses;  nor  horn  any  drops  of  the  shining  water,  when  put  into  the 
glasses.  And  May  10th,  in  the  brightest  rays  of  the  sun,  he  exanjined  in 
the  jrrcat  microscope  a  small  broken  piece  of  tlie  fi>h,  whicli  sliincd  most  tlio- 
night  betorc,  but  could  tind  notliing  on  tlie  surface  of  the  fish  very  remarkable.. 
It  seemed  whitish,  and  'in  a  manner  dried,  with  deep  inequalltieft  9.  and  a  stean» 
n]t:ior  darkish  tlian  luminous  seemed  to  arise  like  a  very  fine  dust  from  the 
u-ith  here  and  there  very  small  and  almost  imperoqitibte  sparkles  im 
the  fish. 

The  great  microsoope  being  fitted  in  the  day-light  for  this  piiece  of  fish,  we 
exatnincd  it  that  night,  and  it  yielded  no  light  at  all,  cither  by  the  glass  or 
othtTwise.  Finding  ii  dry,  he  thought  that  the  moisture  of  spittle,  nnd  touch- 
ing of  it,  might  cause  it  to  shine ;  whic4i  it  did,  though  but  a  very  little,  in  a 
few  small  ^  pai  ks,  which  soon  became  extinguished.  This  was  obsen  cd  with 
the  naked  eye. 

He  caused  two  fif.h  to  be  ki  pt  for  fm  llier  trial,  two  or  three  days  longer, 
in  ver)'  hot  weather,  till  they  were  fetitl,  exiK-cting  more  brightness,  but  could 
find  none  either  in  the  water  by  stirring  it,  or  in  the  fish  token  out  of  the- 
water. 

Remarit  cn  a  Letter  in  the  Jourmtl  (fes  Sawans     May  24,  1666^ 

A''"  13,  p.  228, 

Whorens  tlic  French  riuilior  is  of  opinion,  tlwt  it  is  nnlvHOAvn  bow  much; 
time  a  heavy  body  requires  to  sink  in  water,  acccording  to  a  certain  depth ; 
he  may  please  to  take  notice,  that  tliai  has  been  made  out  in  England  by  fro- 
qocnt  experiments ;  by  which  several  depths,  found  by  this  method  of  sound- 
ing without  a  line,  were  examined  by  trj  ing  tlicm  over  again  in  the  Fame  place 
with  a  liiif,  after  the  common  wny.  And  as  to  that  quscre  of  his,  whether  a- 
heavy  bociy  descends  m  liie  >«ame  proportion  of  illness  in  water,  that  it  would- 
do  in  air  2  the  ansmer  is,  that  it  does  not  {  biH  that,  after  it  is  sunk  one  or 
two  Cithoms  into  the  water,  it  has  there  arriv  ed  to  its  greatest  swiftness,  and. 
keeps  after  tliat  an  equal  degree  of  velocity  ;  the  resistni^rx-  of  the  water  being; 
then  found  ctiual  to  tlie  endeavour  of  the  heavy  bo<ly  downwards. 


Digitized  by  Google 


YOL.  1.] 


fHILOSOrillCAL  TRANSACTI0S5* 


77 


And,  whoi  the  same  author  allocs  tliat  it  must  be  kuown,  when  a  light 
liody  wtMcmda  fnm  the  bottom  of  the  ^er  to  the  top,  in  whit  proportion 
of  time  and  swiftness  it  rises,  he  ceemt  not  to  hav^  (  cnisidered,  thatinthia 
experiment,  the  times  of  tlu'  (!l scent  and  ascent  nre  both  taken,  and  ccnipiiful 
tQgetlieT}  so  tliatj  for  this  purpose,  there  needs  not  that  nicety  which  he 
nentiona. 

Also,  whereas  k  ia  fiirtfaer  excepted,  that  tliis  way  of  sounding  depths  fs  no 

new  invention  ;  the  nnswcr  is  ready,  that  neither  it  pretnuli d  to  bt"  so,  in 
the  often  quoted  tract ;  it  being  only  intimated  there,  that  the  manner  of  pcr- 
ibrming  it,  as  it  is  in  tliat  place  represented  and  diescribed,  is  new. 

A  Neu<  Statical  B(uroscope.    By  Mr.  BoYLE.   X"  14,  p.  231 . 

I  caused  to  be  blown,  nt  tiie  flame  of  a  lamp,  some  glass  bi.bblcs,  r*-^  l  ire^r, 
thin,  and  light,  a?  I  conltl  then  procure,  and  choosinsj  among  them  one  about 
the  size  of  a  large  orange,  and  weighing  one  dram  ten  grains,  I  counterpoised 
k  in  a  pair  of  scoiea,  that  would  lose  their  equilibrium  with  about  the  30th 
p  irt  of  a  trrain,  and  were  suspended  in  a  frame.  I  placed  both  the  balance  and 
the  frame  by  a  good  baroscope,  from  whence  I  might  learn  the  present  weigJit 
of  the  atmosphere.  Though  tlie  scales  were  not  able  to  show  me  all  tlie  va- 
natkms  of  the  air*s  weight  that  appeared  in  the  mercurial  baroscope,  yet  they 
did  what  I  expected,  by  showing  me  variations  so  small  as  altered  the  height 
of  quicksilver  half  a  quarter  of  an  inch,  and  [xirhaps  much  smaller  than  those: 
nor  did  I  doubt,  that  if  1  had  nicer  scales  I  should  have  discerned  much  smaller 
altantions  cf  the  weight  of  the  air,  rinoe  I  had  the  jrfeasore  to  see  the  bubUe 
'sometimes  in  equilibrium  with  the  counterpoise  ;  and  sometimes,  when  the  at-- 
mosphere  was  hiph,  preponderate  so  manifesth',  that  the  scales  being  pently 
touched,  the  cock  would  play  aitogcdier  on  tiiut  side  at  which  tlte  bubble  was 
hung;  and  at  odier  tunes>  when  the  air  was  heavier,  that  which  was  at  the  lirst 
imt  the  counterpoise  only  «onld  itrepondcrate,  and,  upon  tlie  motion  of  the 
balance,  make  the  cock  vibrate  altogetfier  on  its  sitle.  And  this  would  eonti- 
nue  stmictimes  many  days  together,  if  the  air  so  long  retained  llie  same  weight; 
and  then,  upon  any  chsunge  of  weight,  the  babble  weald  regain  an  cquHifarium, 
or  a  preponderance,  so  that  I  had  oftentimes  the  satisfiKtion,  by  looking  fint 
upon  the  stntioil  baroscope,  to  foDetel  wbetlier  in  the  mercurial  baroscope  the 
mercury  were  high  or  low. 

So  that,  ^e  matter  of  fact  having  Been  made  out  by  variety  of  repeated  ob. 
scrvations,  and  by  sometimes  comparing  several  of  those  new  baroscopes  toge* 
t!iLT,  I  shall  add  sonif  of  these  notes  nbout  this  instrument,  which  readily  oOCUr 
to  my  mctnorj-,  reserving  the  rest  till  another  opportunity^. 


And  first.  If  the  ground  on  which  I  went  in  framing  this  baroscope  be 
demanded,  the  answer  in  .hort  may  be;  1.  That,  though  the  gl»»  bubbirand 
thp  p-la..-rntmtcrpoi.se,  at  tlic  thv.v  of  ihnv  first  Ix-ing  weighed,  be  in  the  air 
exactly  ot  tJie  same  weight;  yet  they  arevcr)  (!iffcr<-,it  in  bulk;  the  bubble  be^ 
mg  perhaps  a  hundred  or  two  hundred  times  larger  than  the  metailme  roi  n 
tcrpoise.   a.  That,  according  to  hydn«tatical  laws,  if  two  bodte«  of  equal  Km 
vity,  but  iirequnl  bulk,  come  to  bt.  wcio:he<l  in  another  medium,  tbejrwill  be 
no  longer  efjuijwndtrant.    If  the  ne.v  umVmm  he  heavier,  the  greater  body 
being  specifically  lighter,  will  lose  more  of  its  weiglit  than  the  Jess  and  more 
compact  one;  but  if  the  new  medium  be  lighter  than  the  first,  then  Uie 
Iarg<-r  body  wdl  outweigh  the  smaller:   and  tills  flisi,arity,  arising  from  the 
change  of  mediums,  will  be  so  much  the  greater,  hv  huw  inueh  tlie  ^r^att^r  m 
equality  of  hulk  there  k  between  Uic  bodies.    3.  Comparing  these  t«  o  together' 
I  considered  that  it  would  be  all  one,  aa  to  the  eflfect,  whether  tlie  bodi«  were 
xveighetl  in  incdinins  of  difrt  rent  gravity,  or  in  the  same  medium.  In  caae  iti 
•pecitic  gravity  were  subjec  t  to  considerable  alterations. 

Though  a  single  bubble  of  competent  size  be  much  preferable,  br  rpa«;on  that 
a  &r  less  qoantitj  and  weight  of  gfautt  is  requisite  to  comprise  an  ecual  capacity 
when  the  pla^s  is  blown  into  a  single  bubble,  than  when  it  i«  divided  intotwo* 
yet  It  the  balance  he  strong  enough  to  bear  so  much  glass,  without  being  hurt' 
by  employmg  two  or  a  greiitcr  niunber  of  laige  bubbles,  tbeefiect  may  be  more 
cxMMpicuous  than  if  only  a  single  bubble  were  employed. 

This  instrument  may  be  much  improved  by  divers  accommodations.  As 
^  1.  There  may  be  fitted  to  the  checks  of  the  balance  an  arch  of  a  circle 
divided  into  15  or  20  d^rees,  more  or  less  according  to  the  goodness  of  the 
tnlance,  that  the  cock  pomtmg  to  these  divisions  may  readily,  and  without 
calculation,  show  the  quantity  of  the  angle,  by  which,  when  the  Males  incline 
cither  \vny,  the  cock  declines  60m  tfae])eipendiettlBr,  and  thebeun  fivmi  its 
horizontal  parallelism. 

2.  Instead  of  the  ordinary  counterpoise  of  brass,  one  of  gold  may  be  em- 
ployed, or  at  least  of  lead,  whereof  the  latter  being  of  equal  weight  With  brass 
IS  much  less  m  bulk,  i.ud  the  former  amounts  not  to  half  its  magnitude.  ' 

3.  Those  parts  of  the  balance  made  of  copper  or  brass  will  be  less  subject  to 
iwtthan  Steelj  whidi  yet,  if  weU  lianlened  and  polidied,  may  last  a  good  ^vhih 

4.  Instead  of  the  scales,  the  bubble  may  be  hung  at  one  end  of  the  beam 
and  only  a  counterpoise  to  it  at  the  other,  that  the  beam  may  not  be  bwdencd  * 
with  nnnecc5?r!ry  weight. 

.a.  Thewlioic  umrument,  if  placed  in  a  small  frame,  like  a  square  Umtem 


Vith  'ghm  tnndowB,  and  a  hole  at  the  top  for  the  air,  it  wilt  Be  more  free  from 
dust,  and  irregular  agitations. 

6.  This  instmmcnt  being  accommotbted  with  a  light  ^lu-c  l  and  an  index, 
lucbras  have  been  applied  by  Dr.  Chr.  Wren  to  weatl)^  glasses,  and  by  Mr. 
HmIl  to  Ijonwoopes,  may  be  made  to  show  minuter  varii^ona  than  otber- 

*  wise. 

7.  And  the  length  of  the  beam,  and  nioeneas  of  the  balance,  may  make  tht 

instrument  still  more  exact. 

Though  in  some  respects  thi«  statical  baroscope  be  inferior  to  the  mercnrialj 
yet  in  odiera  it  has  its  own  advantages  and  conveniences.  As,  fiiM,  it  affords 

an  ocular  proof  tliat  the  falling^  and  rising-  of  the  mcrcnrv  dcpciuis  u|X)n  the 
Tarving  weight  of  the  atmosphere ;  since  in  this  baroscoix:  it  cannot  be  pre- 
tended that  a  Juga.  mcuiy  or  a  funicuiusj^'is  the  cause  of  the  changes  we  observe. 
S.  It  shows,  not  only  that  the  air  has  wagfat,  hut  heavier  than  some  learned 
men  will  aDow;  since  even  the  variation  of  weight  in  so  small  a  qnantity  of  air 
as  is  but  equal  in  bulk  to  an  orange,  is  manifestly  discoverable  by  such  btdancps, 

3.  This  statical  baroso^  will  often  be  more  easily  prepared  ttian  the  other. 

4.  The  essential  parts  of  the  scale'beroicopc  may  very  easily  in  a  Utde  room  be 
carried  any  where,  without  the  haaard  oi'  boinij;  ^^j^oiled  or  injured.   5.  Meiou- 
rial  barometers  contain  air,  more  or  less,  but  in  the  other,  that  consideration 
does  not  take  place.    6.  It  being  possible  to  discover  hydrostaticaily  botit  the 
size  of  the  bubble  and  the  contents  of  the  cavityj  as  also  the  weight  and  di- 
mensions of  the  glassy  svibstancc,  \vc  may  easily  discover  by  this  instrument 
this  absolute  and  relative  weight  of  the  air.    For,  wlicn  the  mercury  is  either 
very  high  or  very  low,  or  at  a  medium  height,  bringing  the  scale-barometer  to 
an  euct  e(|irilibriQm,  and  oliserving  when  the  mercury  is  risen  or  fallen  jnst  an 
inch,  or  a  half  or  fourth  of  an  inch,  Sec;  and  putting  in  the  like  minute  divisiona 
of  a  grain  to  t!ie  lighter  scale,  till  vou  have  again  brought  llie  balance  to  an  ex- 
act equilibrium,  you  may  determine  what  weight  in  the  statical  baroscope  an- 
swers to  the  several  altitudes  of  quicksilver.  And  if  the  balance  be  accommodated 
with  acfivided  aidi,  or  a  wheel  and  index,  tiMse  observations  will  assist  you  for 
the  future  to  determine  readily  what  the  bubble  has  gained  or  lost  weight  by  l!ie 
cliange  of  the  atmosphere's  weight.    7.  By  this  statical  instrument  we  may 
be  enabled  to  compare  the  mercurial  baroscopes  of  several  places,  and  to  make 
some  estimate  of  die  gravities  of  the  air.  As  if,  for  instance,  it  is  found  by  ob- 
servation  that  tlie  bubble  weighed  just  a  dram  when  the  mercurial  i  yliiider  was 
nt  th<' height  of  29L  inrlu-s;  and  that  the  addition  of  the  lOtIt  part  of  n  rrnin 
IS  requisite  to  keep  the  bubble  in  an  equilibrium,  when  the  mercury  is  risen  an  blii, 
or  any  determinate  part  of  an  inch  above  the  former  height:  and  when  in  anotlier  ■ 
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place,  where  there  is  a  mercurial  barometer,  as  well  freed  from  air  as  mine, 
-if  it  appear  to  weigh  precisely  a  dram,  and  the  mercuiy  in  the  barosoope  there, 
8tjiTid  at  just  294-  inches,  we  may  conclude  the  gravity  of  the  atmosplicrc  to 
bp  <;(•n'^ihh'  ecjual  in  both  those  two  ]>1nrci,  though  very  distant.  And  thdugh 
there  be  no  baixiseope  there,  yet  it  tircre  be  an  adihtiomit  weight,  as  for  in- 
stance, the  l6th  port  of  a  gnun  requiute  to  be  added  to  the  buhbfe,  to  bring  the  ' 
scales  to  an  equilibrium,  it  wilt  api^ar  that  the  air  at  this  second  place  is,  at  that 
time,  so  mucli  heavier  tlian  the  air  of  ttie  former  place  was^  when  the  mercuiy 
stood  ut  2Q-^  inches. 

But  in  malung  nidi  oomparimm,  we  mcwt  consider  the  situatbns  of  the 
several  places ;  for  if  one  of  them  be  in  a  vale  or  bottom,  and  tlx-  other  on  the 
top  or  «)mc  elevated  part  of  a  hill,  it  is  not  to  be  r\p<  rted  that  the  atmosphere 
in  this  latter  place  f.hould  gravitate  as  n^h  as  the  atmosphere  in  the  former,  on 
tv'hicfa  a  longer  pillar  of  air  insists.  And  this  8i^;gests  a  method  of  asoertuning 
the  absolute  and  comparative  height  of  mountains*  &c.  by  noticing,  by  the 
baroscopej  the  difference  in  the  weight  of  the  air  at  the  bottom  and  at  the 
top* 

The  Pftate$  and  Tkcvolut'wns  of  the  Planet  Man  ubwt  ld$  Aant, 
Bjf  Air,  Hook.   N'  14,  p.  239* 

On  the  third  of  March,  l665-6,  though  the  disposition  of  the  air  was  not 
goofl,  vet  I  rotdd  sec  now  and  then  the  body  of  Mars  apjK-aring-  of  the  fonTi  A, 
lig.  l,pl.'2,  whicli  i  pix'scnlly  described  by  a  scheme ;  and  about  10  minutes 
after,  it  had  through  the  glass  the  appearance  as  in  the  scheme  B.  Tliis  I  was 
sufficieol^  aatnfiedf  by  very  often  obsen-ing  it  thrc.iio:ii  the  tube,  and  changing 
mv  eve  itito  various  positions,  that  so  there  mi^iit  be  no  kind  of  fallacy  in  it, 
could  be  nothing  else,  but  some  more  dusky  and  spotted  parts  of  tlie  face  of  ■ 
this  planet. 

Abrch  10,  finding  the  air  \ery  thick,  I  made  use  of  a  very  shalkyw  eye- ' 

glass,  as  notliinn:  appenrcd  di^ttnet  witii  the  greater  charge  ;  and  saw  the  np- 
peurauce  of  the  plauel  as  in  C,  wiiicb  I  imagined  might  be  the  rej)resentatiou 
of  the  former  i^pots  by  a  lesser  clui^ge.  About  3  o'clock  the  same  morning, 
the  mr  bcmg  very  bad  (though  to  aiyeanmce  exceeding  clear,  and  caitsing  all ' 
the  stars  to  twinkle,  and  the  mimite  stars  to  appear  very  tiiick)  the  body  seemed 
itke  Dj  which  I  &till  supposed  to  be  the  representation  of  tlHi  sanie. spots 
thrcugh  a  more  confused  and  glaring  air. 

*  lliu*  «e  find  Uiat  tbe  method  of  mcasiuiiig  lu^sbU  by  th«  boromctex^  is  oear]jr  «>  oU  as  tlw- 
Ipntnuneiil  ibd£  ■  ■ 


Digitized  by  Google 


VOL.  I.]  miLOMnueAi;  TSAiraAe«oMf.  81 

But  obiemng  March  91, 1  m»  •orprised  to  fitid  the  lur,  though  not «»  dear 

«8  to  the  iqppearance  of  Ismail  stars,  so  exceeding  transparent,  and  the  face  of 
'jyflars  so  very  wrll  defined,  an<l  round  and  distinct,  that  I  could  manifestly  see 
it  of  the  shape  in  E,  about  half  an  hour  after  nine  at  night.  The  triangular 
ipoton  the  right  side  (as  it  %raa  inverted  by  tiie  telescope,  aooordmg  to  the  ^ 
pearances,  through  which  all  the  preceding  figiMC*  are  drawn)  appeared  very 
i)lack  and  distinct,  the  other  towards  the  left  more  dim;  but  both  of  thcTn 
aufhciently  plain  and  defined.  About  a  quarter  before  12  o'clock  tlie  same 
night,  I  obflerred  it  agun  with  the  same  glass,  and  found  the  appearance  exactly 
a*  in  P;  which  I  imagined  to  show  a  motion  of  the  former  triangular  apot.- 

Also  March  22,  about  half  an  hour  after  8  at  night,  finding  the  same  '^pnts 
in  tlie  same  posture,  as  at  G,  I  concluded  that  the  preceding  observaliou  was 
only  the  appearance  of  the  same  spots  at  another  height  and  thickness  of  the 
air ;  and  thought  myself  oonfinned  in  ^lia  opinion,  hgr  finding  dieni  in  much 
the  same  posture  March  23,  about  half  an  bpur  after  as  at  H,  though  the 
air  was  not  so  pood  as  before. 

And  though  I  desired  to  make  observations  about  3  o'clock  those  mornings, 
yet  something  or  other  intervened,  that  hindeicd  me,  till  March  '28,  about 
3  o'clock,  the  air  being  light  in  weight,  thou^  moist  and  a  little  ha^, 
when  I  plainly  saw  it  to  have  the  form  represented  in  I ;  which  is  not  reoon- 
cileable  \s'ith  the  otlier  appearances,  unless  wc  allow  a  turbinated  motion  of 
liilars  upon  its  centre ;  which,  if  such  there  be,  from  the  observations  macfe 
Much  21,  23,  and  23;  we  may  guess  it  to  be  once  or  twice  in  about  24  houis, 
unless  it  may  have  aome  lund  of  libnting  motion ;  which  seems  not  so 
iikdy. 

'  ^)bt&nialHntt  made  w  Italy,  confirming  the  former^  and  ^fixing  ik& 
Period  qf  the  Beooluthn  of  Man.  ^  J.  i>,  Oaaan.  N*  14, 

Hiatwtfl)  a  telescope  of  24  palmes,  or  of  about  1 6  feet,  wrought  after  S. 
Camponi's  way,  be  b<'gan  to  observe  February  6,  l666,  N.  S.  in  the  morning, 
and  saw  two  dark  spots  in  the  first  fact  of  Mars,  as  represented  at  K,  pL  2, 
.  %•  2. 

That  with  the  same  he  observed  Feb.  -H*  in  the  evening,  ni  the  other 
face  of  this  pknct,  two  other  sfKjts,  like  those  ofllu-  first,  but  larger;  as  L. 

That  afterwards  continuing  tlie  observations,  he  found  the  spots  of  these  two 
facefi  to  turn  by  little  and  little  from  east  to  west,  and  to  return  at  last  to  the 
« same  situation  wherein  he  had  seen  them  first. 


89  muMONneAi.  nuvf MffKBt.  ^ahvoiGQI. 

Tliat  S.  Campnil  having  alao  obMrv«d  at  Rome,  with'glasMfl  of  aopdmes,  or 

about  35  feet,  likewist"  of  his  own  contrivance,  had  seen  in  the  same  planet  the 
s<ime  phjfenomcna ;  as  M  the  first  &oe  March  3  in  the  evening,  and  N  thB.2d 
face  March  1 8  in  the  evemng 
That  sometimes  he  «aw  daring  the  taone  nigfatj  Ifae  two  hem  «f  Mm,  one 

in  tlie  evening,  the  other  in  the  morning. 

Th.1t  the  motion  of  these  "pots  in  the  inferior  part  of  the  npparent  hemisphere 
of  Miirs  is  made  from  cast  to  west,  as  that  of  all  the  other  celestial  bodies,  ani| 
jfi  performed  by  parallels,  that  decfine  much  -fron  tfw  equator^  umI  fitde  fiom 

the  ecliptic. 

That  the  spots  return  tlio  next  day  to  the  same  cirmtitMi,  40  minutes  later 
than  thc>  day  before;  so  that  in  every  36  or  37  days,  about  the  same  hour  they 
come  aguin  to  the  same  place. 

He  ftates  that  some  other  asbonomen  have  alao  made  at  Rome  aeverd  ob« 

tervations  of  these  sjwts  of  Mars,  from  March  ]\  to  March  4^,  with  glasses 
wrought  by  Eustachio  Divini,  of  25  and  45  palmer:  which  spots  he  inakc^  but 
little  different  from  his  own  of  the  first  face ;  as  will  by  and  by  appw,  by  the 
direction- to  the  schemes. 

Bnt  he  adds  that  those  other  Roman  astronomers  who  have  observed  with 
Divini's  glasses,  will  ha\  e  the  conversion  of  Man  to  be  perfocmed,  not  in  34h. 
40  m,  as  lie  maintains  it  is,  but  in  about  I3h. 

'  And  to  evince  that  they  ate  nwtaken  in  theae  obwrvitioiis  of  tliein^  he 
alledges,  that  they  assure  that  the  Spots  which  they  hare  wen  in  this  planet 

hy  an  Eustac  hian  tt-loscopc,  the  of  Marc-h,  were  small,  ver)' distant  from 
one  another,  remote  from  the  middle  of  tiie  disk,  and  the  oriental  spot  wai;  less 
than  the  occidental,  as  is  represented  by  the  fig.  O,  like  that  of  the  first  face  of 
Mbraj  whereas,  ontlieoontraiy,.Ca8Mm  pretends  to  evidence  liy  his  o 
.made  at  the  same  time  at  Bononia,  tliat  the  same  day  and  hour  those  spots  were 
very  large,  near  one  another,  in  the  midst  of  the  disk,  the  oriental  larger 
than  the  occidental,  as  a{^cars  by  fig.  which  is  that  of  the  second  face  of 
Mars. 

Beside^  be  dedaies  that  those  astranomers  were  too  hasty  in  determining, 
after  five  or  six  ob-jervations  only,  in  how  much  time  Mars  finished  his  revolu- 
tion ;  and  denies  it  to  be  performed  in  13  hours :  adding,  that  though  be  him- 
self had  observed  for  a  mttdi  longer  time  than  they,  yethedarstnotferagreat 
while  define  whether  "Mm  made  but  one  torn  In  M  hours  40  minutes,  or  t^o  ; 
and  that  all  tliat  he  could  for  a  long  time  affirm,  was  only  this,  that  after  24 h* 
40  m.  this  planet  appeared  in  the  same  manner  he  did  before. 

But  since  those  first  observatious,  he  a&rms  to  iiave  iound  cause  to  detCT* 
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nine  t1i«t  fiie'  period  of  tbisoonvenmo  k  nade  itt  the  said  spue  of  24h.  40ni  s 

and  not  oftener  than  once  within  that  tkne;  lilting  for  proof; 

1.  That  whereas  Feb.  6,  N.  S.  he  saw  the  spotf?  of  the  first  face  of  Mars 
moving  from  eleven  o'clock  in  the  night  until  break,  of  day,  they  af]>eared  not 
afterwards  in  the  evening  after  die  tkklg  oi  tfeet'pbnet;  wtMOce-he  infers,  that 
after  12  hours  and  ^  minutes,  die  sen^  ^ts  did  not  come  about;  since  lliat 
tile  same  which  in  the  morning  were  seen  in  the  iniddlt^,  npon  the  ri.-ing  of 
Mars,  after  13  or  11  Honrs  might  have  appeared  neartiic  occidental  limb.  But 
because  he  might  be  imposed  upon  by  vapours,  whilst  Mars  was  yet  so  near 
tfiehoricoa,  he  gives  this  other  detenninatian,  vis. 

2.  Whereas  he  saw  the  first  face  of  Mars  the  6th  of  February  at  1 1  o'ckx^ 
of  the  nipht  follownp;;  he  did  not  fee  the  same  after  18  days  at  the  same  hour, 
as  he  ought  to  have  done,  if  the  period  is  performed  in  the  space  of  i'ih.  20m. 

3.  Again,  whereas  he  saw,  Feb.  34  in  the  eveiung,  the  odier  laoe  of  Man, 
he  eoiild  aotsee  the  same  the  I3th  and  I5th  day  of  Maidi,  to  wit,  after  17  ■ 
and  1  g  days,  ns  he  should  have  done,  if  the  revolution  were  made  in  the  newlf 
mentioned  time. 

4.  Again,  whereas  the  27di  of  Mardi  in  the  evening  he  saw  the  second  face 
4tf  Mns,  he  could  not  sea  it  the  14th  and  ifidk  'of  ApriL 

From  all  which  observations  he  judges  it  to  be  evident,  that  the  jjeriod  of 
this  planet's  revolution  is  not  performed  in  the  space  of  12  hours  20min.  but  in 
about  24  hours  40  min.  more  exactly  to  be  determined  by  comparing  distant 
observationss  and  that  those  who  nOim  the  former  must  have  been  deceived' 
by  not  well  distinguiahing  die  two  ftoes,  and  by  having  Been  the  second,  nuati^^'  > 
ing  it  for  the  first. 

All  which  be  concludes  with  this  hint,  that,  when  he  defines  the  time  of  the 
revoludani  of  Msrs,  he  does  not  qieak  of  its  mean  tettAa&m,  but  only  of  that 
which  he  observed  whilst  Man  was  opponte  lo  die  svn,  which  is  the  shorteet 
ofaU.* 

The  Phatea  tff  the  Phnei  JupUer,  Jfy  Mr,  Hook,        14,  p.  245. 

Anno  1066,  June  2Gth,  between  three  and  four  o*gJoi^  in  the  morning,  I 

oibserved  the  body  of  Jupiter  through  a  60  foot-glass,  and  found  the  apparent 
diameter  of  it  through  the  tube  to  be  pomewhat  more  than  two  degrees,  tliat 
is,  about  four  times  as  large  as  the  diameter  of  the  moon  appears  to  the  naked 
ey& 

*  The  more  nice  obserrations  of  later  obserrer*  have  proved  that  Cassini  was  right  in  his  suspi- 
oemabattmfmmdi  dw  period  of  iteioMkia  of  ItatbnpingltMBMttladl^iiis^ 
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I  8RW  the  limb  pretty  round,  and  very  well  defined  without  ladtation.  The 

parts  of  tlic  I'liasis  of  it  had  various  degrees  of  ltp-^it  About  a  and  /,  its  nortli 
and  south  poles,  (in  the  fig.  Q,  fi.  2)  it  was  somewhat  darker,  and  gradmlly 
grew  brighter  towards  b  and  ^  two  fadts  or  zones;  the  one  of  which  {b)  was  a 
smdl  dark  belt  crossing  the  body  southward;  adjoining  to  whidi  was  a  mall 
line  of  a  somewhat  lighter  part;  and  below  that  again,  southwards,  was  the  large 
black  belt  c.  Between  that  and  e,  tiie  other  smaller  black  belt,  was  a  petty 
large  and  bright  zone:  but  the  middle  was  somewhat  darker  than  tlie  edges. 
I  perceived,  about  Sb.  19m.  near  the  middle  of  this,  a  voy  duk  round  spot,, 
like  that  represented  at  s;,  which  was  not  to  be  perceived  above  half  an  hoiirbe« 
fore.  And  I  observed  it  in  about  10  minutes  time  to  be  got  almost  to  d,  keep- 
ing equal  distance  from  the  satellite  h,  whicli  moved  also  westwardly,  and  was 
joined  to  the  disk  at  i,  at  8h.  15m.  After  which,  the  air  growing  very  hazy^ 
and  as  appeared  by  the  baroscope  veiy  light  also  in  weight,  I  could  not  observe 
•  it;  so  tlini  it  was  sufficiently  evident  that  this  black  spot  was  notliing  else  save 
the  shallow  of  the  satellite  A,  eclipsing  a  part  of  the  face  of  Jupiter.  Abmit 
two  hours  bdbre,  I  had  observed  a  large  darker  spot  in  the  laiger  bdt  about 
which  in  about  an  hour  or  little  more,  moving  westward  disappeared.  About  • 
week  before  I  discovered  also,  together  with  a  spot  in  the  belt  c,  another  spot 
in  the  belt  e,  which  kept  the  saute  way  and  velocity  with  that  of  the  belt  c. 
Tlie  other  three  satellites  in  the  time  of  this  eclipse,  inade  by  the  satellite,  were 
«-estwardsof  the  bod|r  of  Jupiter;  appesringf  as  bright  throqgh  the  tube  as  the. 
body  of  Jupiter  did  to  tlic  naked  eye ;  and  I  was  able  to  see  liiem  longer  throughi 
the  tube,  after  tht  cby-hght  came  on,  tliau  I  was  able  tos««  the.  body,  of  Ju^ 
pitcr  with  n»y  lukcU  eye, 

ObterwHon  of  Saium.   B^Mr,  Hoox.  N*  14,  p. 

June  ap,         between  n  and  12  at  nig^t,  T  observed  the  body  of  Satunr 

through  a  6o  foot  telescope^  and  found  it  eiuctly  of  the  shape  represented  in 
.  the  figure  R,  pi.  1.  The  ring  appeared  of  a  sotnewhal  brightcs  light  than  tlie. 
body ;  and  the  black  lines  a  a,,  crossing  tlie  ring,  and  b  b  cros:>ing  the  boriy 
(whether  shadows  or  not,  I  diqiote  noty  were  plainly  visible;  whence  I  oould 
manifestly  s^  that  the  southern  pnrt  of  the  ring  was  on  this  side  of  the  body,, 
and  the  nothenn  part  behind,  or  covered  by  the  body. 

A  sad  Kjgect  of  Thunder  and  Lightning.    Dtf  Tmiua  NsJtLE,  Es(^ 
On  the  24th  of  January  1665-6,  Mr.  Brooks  of  Hampshire,  g<>lng  from  MVln-> 
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dwster  towanb  hit  home  mar  iUidover,  in  very  had  weatfier^  was  killed  hy 

lightning,  together  with  hia  horse.  At  about  a  pule  from  Winchester  he  was 
found  with  his  face  beaten  into  tlu"  p:r,  nnd,  one  in  tlie  stirrup,  the  other 
in  the  horse's  mane ;  his  duutlu  all  burnt  ofi'  his  back,  and  his  hair  and  all  liis 
body  singed;  end  his  dottha  were  io scattered  and  ooasamcd,  that  not  enoggli 
to  fill  the  crown  of  a  liat  could  be  found.  HU  nose  was  beaten  into  his  face, 
and  his  chin  into  his  breast,  in  whicli  was  a  wound  cut  almost  as  low  as  his 
navel.  His  gloves  M'ere  whole,  but  liis  hands  in  them  pinged  to  tlie  bone. 
.  The  hip-bone  and  shouMer  of  hia  hone  burned,  and  bniiaed^  and  hia  saddle  torn 
into  small  fieoes.  • 

Of  some  Booh  laUhf  ptASM,       14,  p.\4ia. 

I.  RdatioBS  of  Divers  Curiona  Voyages,  by  Moos.  Hievenot,  vol.  3.  in 
Firench.  This  book  contuina  duefljr,  the  Embassy  of  the  Dutch  into  China, 
translated  out  of  the  Dutch  manuscript :  a  Geographical  Description  of  China, 
translated  out  of  a  Chinese  author  by  Martinius ;  and  the  account  which  the 
Directors  of  ^  Dnldi  £ast>India  Company  made  to  the  State*  GdKialt 
tottching  the  stale  of  alfinra  in  the  Eaat^bidies,  when  their  bte  fleet  parted 
from  thence. 

II.  A  Discourse  on  the  Causes  of  the  Inundation  of  the  Nile.  The  author, 
of  this  book  is  Monsieur  de  la  Chambre,  wlio  being  persuaded,  from  several 
clicnnistanoes  winch  accompany  the  overflowing  of  this  river,  that  it  cfnnot 
proceed  from  rain,  ventures  to  assign  as  a  cause,  as  well  as  fyc  Other  effects 

.  of  its  fiwellinpf,  the  nitre  with  which  that  water  abounds.* 

III.  De  Principiis  ct  Kaliocinatione  Geometrarum ;  Contra  Fastum  Profes- 
ioram  Georaetri«i  authore  Thoma  Hobbes.  It  Aems  that  this  autlior  is 
angry  with  all  geometricians  but  himself;  yea  he  plainly  says  in  the  dedica- 
tion of  his  book,  that  he  invades  the  whn!c  nation  of  them  ;  and  un\vilIin|T,  jt 
seems,  to  be  called  to  an  account  for  doing  so ;  he  will  aduiowkdge  no  judge 
of  this  age ;  but  is  fall  of  hopes  that  posterity  will  pronovnaoe  for  him.  Mean, 
while  he  ventures  Io  advance  this  Dilamma  t  Sorum  qtd  de  iisdem  rebus  mecum 
frlirjuid  alidirrvnt,  atit  wliis  hisanio  Ego,  ant  wltis  non  insanio  ;  tertium  enim  von 
nt,  nisi  ( quod  dicet  forte  aliquisj  insaniamtu  omaet.  Doubtless^  one  of  these 
will  be  granted  biro. 

♦  It  is  r>o\v  well  kncwn  that  ihp  overflowing  of  the  Nile  ill  tunimcr.  i»  owiqf  (0  tbs  tPHMItSaf 
MID  and  the  melting  of  Uie  snow  ou  the  Diountajiu  ia  Abj-ulnia  and  Upjxr  B^ft, 

■  4 


89  nuMtmncu,  nunhcnomM,  {junto  i60$. 

Ak  txy  the  book  itadf,  he  tirofene*  tint  he  does  not  write  k  agumt  Geo^ 

metry,  but  geometers ;  and  that  his  design  in  it  is  to  show,  that  there  is  no 
less  uncertainty  and  felsity  in  the  UTitings  of  mathematician?,  than  there  is  in 
those  of  naturalists,  moralists,  &c.  tliough  he  judges  that  physics,  etiiics,  and 
politic*,  if  they  were  wdl  dandmtmtcd,  would  be  es  ceiiau»  as  the  inatbe' 
matic>. 

Attackinfi:  the  mathomntiral  jmnciples  as  they  are  found  in  books,  and  withal 
some  demonstrations,  he  takes  to  task  £ucUd  himself,  instead  of  all,  as  the 
master  of  all  geometriciaits,  and  tnth  him  his  best  interpreter  Qanns,  esarom^ 
ing  in  the  first  place  the  principles  of  Eudid :  Secondly,  dedaring  iabe  yAuk 
is  siiperstructed  upon  them,  whether  by  Euclid  or  Clavius,  or  any  geometer 
whatsoever  that  has  made  use  of  those  or  other  (as  he  is  pleased  to  entitle 
them)  fidse  principles.  Thirdly,  pretending  that  he  means  so  to  combat 
all,  both  principles  and  demonatrations^  undertaken  bf  him,  as  that  he  will 
substitute  better  in  their  room,  lest  he  dMmld  seem  to  omlecmine  the  scaeDce 
itself. 

IV.  King  Solomon's  Portraiture  of  Old  Age ;  by  John  Smith,  M.  D.  This 
IveatisebehigaphiloBophieaLdisooaise,  thoo^  i^ioa  a  sacred  theme,  mayoer* 

tainly  churn  a  place  among  Philosophical  Transactions.  Among  other  ingenio 
ous  observations  on  the  subject,  the  author  gives  the  foHowinp;'  very  curious 
one;  that  the  expression  of  Solonwn  (Eccles.  chap.  12.)  probably  denotes  the 
aame  doctrine  as  lUm  diseovery  of  the  sagadons  Han  ey,  of  the  Blood's  Giicn- 
Istion.  The ^i<dler  being  interpreted  for  the  rrrW,  the  fountain  (or  iht  right 
wntride  of  the  heart  i  the  cutem  ioe  ih»  10  i  tina  wheel  tiatdraiiation. 

A  iieiLf  Frignrifir  F.xpenmenty  showing  how  a  considerable  Degree  of  Cold 
may  be  suddenly  produced^  without  ilie  help  of  Snow,  Ice,  Haiif 
fTind,  or  JViffv,  m»d  ^  at  any  Time  of  the  Year.  By  Mr.  Boms, 

Juacn^f  the  seven]  ways  by  which  I  have  made  infrigidating  mittuves  with 
ad  ammoniac  (muriate  of  ammonia}  the  moat  aimple  and  easy  is  this:  Ttk» 

lib.  of  powdered  sal  ammoniat^  and  about  three  pints  or  pounds  of  water;  put 
the  salt  into  the  li(juor,  either  altogether,  if  your  design  be  to  produce  an  in- 
tense but  sliort  coldness ;  or,  at  two,  three,  or  four  several  times,  if  you  desire 
that  the  produced  coldness  should  rather  last  somewhat  longer  than  be  so 
great.  Stir  the  powder  in  the  liquor  with  a  stick  or  whalebone  (or  some  other 
thing  that  will  not  be  acted  upon  by  the  brine)  to  hasten  the  dissolution  of  the 
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salt,  upon  tive  quickc^se  o(  which  depends  very  much  the  iatcn^ty  of  the  cold 
tfaftt  will  eiuoe. 

I.  That  a  oonaderable  degree  of  cold  k  really  produced  by  this  is  evident, 
IsL  To  the  touch;  ^idly,  By  the  dew  which  collects  on  the  sides  of  the  vessel 
containing  the  solution ;  SdUy,  By  plunging  into  it  (which  is  the  best  and  surest 
test)  a  good  sealed  weather-glass  furnished  with  tinctured  ^irit  of  wine.*  For 
^1»D  pMilb]  0/  (UsbeiiigpHt  HitoMrfi^erificnuxtui^  the  criiBson  liquor 
will  nimbly  enough  descend  much  lower  than  -when  it  was  kept  either  in  the 
/Open  air  or  in  common  water  of  the  mne  ten^peiatuiie  with  that  wbeiein  the 

ammoniac  was  put  to  di^olve. 

II.  The  dnnlioB  of  Ihe  «okl  pnidiMed  by  thia  experiment  <Iepeiids  vpaa 

several  drcumstancef ;  as,  1st,  Upon  the  season  of  the  year  and  present  tetnpera- 
tnrr  of  the  air;  2dly,  U|>on  the  quantity  of  the  salt  and  water  ;  3(ilv.  Upon  the 
^oodiam  and  Witness  of  tlie  particular  parcel  of  salt  that  is  employed ;  4di\y, 
Upon  tbe  way  of  putting  the  flit  into  the  water ;  for  if  you  cast  it  in  all  at  once, 
fte  water  will  aooner  acqninB  an  intense  itesree  of  ooldnesa,  but  it  w  ill  also  the 
sooner  return  to  its  fonncr  feTripcrriture :  whereas,  if  you  desire  but  ai\  inferior 
degree  ol'  tliat  quality,  but  that  inay  last  loo^r  (which  will  usually  be  the  n^ost 
-eonvenient  for  the  cooling  of  drinks)  then  you  may  put  in  the  salt  little  by  little. 
IVmt  keepinf  •  long  weiitlierN|^a«0  (thennometer)  Sar  a  good  while  in  bur  ioi- 
pregnat«i  mixture,  I  often  purposely  tried  that  when  tlie  tinctured  liquor  sub- 
sided but  slowly  or  was  at  a  stand,  by  putting  in,  from  time  to  time,  two  or 
tliree  spoonfuls  of  fresh  salt,  and  stirring  the  water  to  quicken  the  solution,  tiie 
^lirit  of  wine  wonid  bepn  agBm  to  detofod.  The  cefiigeiatiiig  pracen  may  be 
lengthened  by  having  part  of  the  sal  ammoniac  bat  grossly  pounded,  so  as  to  be 
longer  in  dissolving.  In  spring  I  have  found  by  a  good  weather-glass  (thermo- 
meter) a  senttble  artificial  cold,  made  by  a  pound  of  sal  ammoniac  at  the  utmost, 
to  lait  about  two  or  time  hoars. 

m.  To  cool  drinks  with  this  mixture,  yon  may  put  them  in  thin  glasses,  the 
th-nner  the  better;  which  (their  orifices  being  stopped  and  kept  above  the  mix- 
ture) may  be  moved  to  and  fro  in  it,  the  liquor  being  then  immediately  puured 
out  and  dnmk ;  or,  if  the  glass  be  conveniently  shaped,  it  may  be  drank  out  of 
that,  without  pouring  it  into  another,  which  lessens  the  eoolnesa^ 

IV.  Whether  sal  ammoniac  mixed  with  sand  or  earth,  and  not  dissolved,  but 
only  moistened  with  a  little  water  ^uinkled  upon  it,  will  answer  for  oooUnig 

*  fa  tfie  sitMfMBt  pirtaf'tt»tap«rtMswcathw^giMlsa«»  ftijf  HMMda  ttewawcqpa 
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bottles  of  wine  or  other  liquors,  Mr.  Boyle  says  he  did  not  latisfy  hinuelf  by  a 

•  ifBrit  iu  number  of  trials.* 

V.  For  the  cooling  of  air  niid  liquor;,  nr;l  to  adjust  weather-glasses  or  ihcr- 
momcters,  (to  be  able  to  do  which  at  all  tiineo  of  the  year  was  one  of  the  chief 
URM  that  mode  me  think  of  thn  eiperiinent-t-)  or  to  give  a  tmall  quantity  of 
beer»  9kc  a  modemte  degree  of  ooofaiCM,  it  will  not  be  lequirite  to  einplo|y  new 
so  much  n  whole  pnimH  of  sal  ammoniac  at  a  time.  Almr  OOnoCB ^wolved 
in  about  four  times  their  weight  of  water  will  suffice. 

VI.  In  thia  set^tion  Mr.  Boyle  relates,  that  about  the  end  of  Marcli  he  was  able, 
witha  pound  of  ad  ammoniac  and  a  requisite  proportion  of  water,  to  produoe  ice 
in  a  very  short  space  of  time.  His  <«;alecl  thermoscope  (containing  tinctured 
spirit  of  wine)  was  l6  itu  hes  long,  the  ball  [bulb]  about  the  size  of  a  walnut, 
and  the  diameter  of  the  tube  about  an  8th  or  lOth  of  an  inch.  Being  put  into 
the  water  before  die  salt  was  added,  tiie  coloured  apuit  waa  first  at  6^  ittdbot, 
and  after  some  time  a  Kttle  beneath  ;  but  in  about  a  quarter  of  an  hour  after 
the  sal  ammoniac  was  nddcd,  it  descended  to2-f4.  inches,  and  in  se^'en  or  eight 
minutes  before  that  time,  the  vapour  and  drc^  of  water  on  the  outside  of  the 
gloss  b^Mi  to  fieeze.  When  the  fr^porifie  power  waa  at  Its  height,  water 
thinly  placed  on  the  outside  of  the'^Iasi,  \^  hilst  the  nuxtnre  was  quickly  stirred 
up  nnd  down,  would  freeze  iii  a  qunrtcr  of  a  minute.  Af^er  ihr c  hours  from 
the  bi'ginning  of  the  ojieration,  the  crimson  liquor  of  the  thermometer  was  at 
4  j-  inches,  the  heigitt  to  which  strong  durable  frosts  had  reduced  it  in  the 
wtnterl 

VII.  The  sal  ammoniac  cmployetl  in  these  experiments  may  be  recovered  (to 
save  pxpetr"<e)  by  evaporating  the  solution,  and  crystallizing  it.    The  salt  thus 

obtained  will  serve  agdn  for  fresh  frigorific  niivturcs.  J 

•  Ailiw«fa«Mptiai«f  heat  or  pfiodqeiioa  of  cold  depend!  upon  diecoaTenUn  of  tbe  i«lt  finom  Ha 
flolkl  fbm  mtn  ■  lliiiit  itMe)  h  isflridcnt  thult  wheo  it  ii«nly  prtiall/  diswlved,  h  in  As  caw  of 
If,  Ik  in;;  mixing  widi  «9od  and  merely  aprinUed  wilb  water,  ilw  dc^M  (rf  idHgention  will  ba  veif 

iocon&idcrable. 

f  Since  Mr.  Bcyle'a  iSoob  thetmomettf  have  been  more  ■aciBrtdjy^oildL  ly  nfiof  if  <maw  <r 

ice  just  beginning  to  melt  fur  the  frtf  zing  point,  mid  vater  boiliaf  VOder  a  pMMHR  fif  tbe  aUDOIpltCra 
Ccrre*ponding  to  'JyjS  at  ihf  bannneUT,  lot  llitj  boiling  point. 

{  A  solution  of  sal  ainmoni.u;  (muridtc  of  aininniua)  .«id  nitre  (nitfiile  of  potash)  prodi'cc*  a  pwiter 
degree  of  cold  riun  a  Mluiion  of  sal  ammoniac  alooe.  Bat  diCM  we  other  nlti  wbidi  prodnceihi* 
in  a  ranch  Ktronger  degree,  uicb  aa  Ae  nttrate  «if  aaimoBtt  Amolncd  In  water,  the  iduNfliato  «f 
(.iKla  di^s.ihid  in  diliiUd  nitric  acid,  die  ••ulphatc  of  yxla  disKilxctl  in  the  s.imc  acid,  or  io  diluKrd  sul- 
plittric  acid,  &c.  See  Mr.  Wallter'*  experiinenU  on  artificial  cold,  Phil.  Traiw.  vols.  77,  7».  When 
««  come  to  give  an  account  of  thew  eaperitnenta,  ««  «haiil  have  an  opiKHrtiiidty  of  nottciog  the  intense 
(Vgrets  of  c.M  wh:th  mnv  H»  proiUiccvi  by  mcaM  «f  taow  aod  the  dihucd  aitlic  and  nilpfanik 
m)ds,  or  of  vnow  aoU  niun.it(--  of  lime.  \ 
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An  Account  of  tivo  Books  lately  puhlkhedin  landon.  N'  15,  p.  26l. 

I.  Euclidis  Elcmenta  Geometrica,  novo  ordine  ac  mcthodo  demonstrata.  In  this 
edition  the  anonymous  aiitlior  pretends  to  liave  rendered  these  elements  more 
expeditious,  by  bringing  into  one  place  wliat  belongs  to  one  and  the  same  sub- 
ject; comprising,  l .  What  Euclid  had  said  of  lines,  straight,  intersecting  one 
another,  and  parallel.  2.  What  he  has  demonstrated  of  a  single  triangle,  and 
of  triangles  compared  one  with  another.  3.  What  of  the  circle,  and  its  pro- 
perties. 4.  Wliat  of  proportions  in  triangles  and  other  figures.  5.  What  of 
quadrats  and  rectangles,  made  of  lines  diversely  cut.  6.  Wliat  of  plane  super- 
ficies. 7.  What  of  solids.  After  which  follow  the  problems.  The  definitions 
arc  put  to  each  chapter  as  need  requires.  The  axioms,  because  they  are  few, 
and  almost  every  where  necessary,  are  not  thus  distributed  in  chapters.  The 
postulata  are  not  subjoined  to  the  axioms,  but  reserved  for  the  problems,  the 
author  considering  that  they  being  practical  principles,  had  only  place  in  pro- 
blems. 

II.  The  English  Vine-yard  vindicated.  Tlie  author  (Mr.  John  Rose,  his 
Majesty's  gardener  at  his  royal  garden  in  St.  James's)  in  this  small  tract  directs 
Englishmen  in  the  choice  of  the  fruit,  and  the  planting  of  vineyards,  hereto- 
fore very  frequently  cultivated,  though  of  late  almost  neglected  by  them. 

Hypothesis  on  the  Flux  and  Reflux  of  the  Sea.    Addressed  to  Mr. 
Doyle  by  Dr.  Jons  IKiLUS.    N'  16,  p.  263. 

You  were  earnest  witli  me,  when  you  last  went  hence,  that  I  would  put  in 
■writing  what  at  divers  times,  for  these  three  or  four  years,  I  liave  been  dis- 
coursing w  itli  yourself  and  others  concerning  the  common  centre  of  gravity  of 
the  earth  and  moon,  for  the  solving  the  phaenomena  as  well  of  the  sea's  ebbing 
and  flowing,  as  of  some  perplexities  in  astronomical  obsen-ations  of  the  places 
of  the  celestial  bodies. 

How  much  the  world  and  the  great  bodies  therein  are  managed  according  to 
the  laws  of  motion  and  static  principles,  and  with  how  much  more  clearness 
and  satisfaction  many  of  the  more  abstruse  pliaenomcna  have  been  solved  on 
such  principles,  within  tliis  last  century  than  formerly ;  I  need  not  discourse  to 
you  who  are  well  versed  in  it.  For  since  Galilseo,  and  after  him  Torricellio 
and  others,  have  applied  niechanic  principles  to  the  solving  of  philosophical  dif- 
ficulties, natural  philosophy  is  well  known  to  have  been  rendered  more  intelli- 
gible, and  to  have  made  a  much  greater  progress  in  less  than  a  hundred  yoar», 
than  before  for  ijiany  ages. 
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The  sea's  ebbing  and  flowing  has  50  great  a  connexion  witli  tlic  moon's  mo- 
tion, that  in  a  maimer  all  philoaophen  have  attributed  much  of  its  catise  to  the 
moon,  which  either  by  some  occult  quality,  or  particular  influence  which  it 
has  on  moist  bodies,  or  by  some  matrnetic  virtue,  (ir;n\  infj  ttie  w  ater  towards 
it,*  which  should  therefore  make  the  water  iiighest  where  llie  inooii  is  vertical, 
or  by  its  gravity  and  pressure  downwards  upon  the  tenaqueous  globe,  whkli 
riMHdd  make  it  lowest,  where  the  moon  is  vertical,  or  by  whatever  other  means, 
has  so  great  an  influence  on,  or  at  least  connexion  with,  ttie  sea's  flux  and  re- 
flux, that  it  would  seem  very  unreasonable  to  separate  the  coii.sideration  of  the 
moon**  motion  from  that  of  the  sea:  the  periods  of  tides,  to  say  nothing  of  tlie 
greatness  of  them  near  the  new  and  full  moon,  so  constantly  waiting  on  the 
moon's  motiim,  that  it  may  be  well  presumed,  tliat  eitlier  the  one  is  governed 
by  tlie  oilier,  or  at  least  boUi  by  some  common  cause. 

But  the  first  that  I  know  who  took  in  the  eonsidenition  of  the  earth's  mo- 
tion, diomal  and  annual,  was  Galilaeo,  who,  in  his  System  of  tlie  World,  has  a 
particular  clisconr«:  on  this  subject ;  whidi,  from  the  first  time  I  read  it,  seemed 
to  nic  SO  very  rattonail,  that  L  could  never  be  of  other  opinion,  than  that  the 
true  account  of  tliis  great  phenomenon  was  to  be  referred  to  the  canli's  motion 
as  (he  principal  cause  of  it;  yet  that  of  the  moon  not  to  be  exduded  as  to  the 
determining  the  periods  of  tides,  and  other  circumstances  concerning  them. 
And  though  it  be  manifest  enough,  that  Galil.-ro,  as  to  some  particulars,  was 
mistaken  in  the  account  which  he  there  gives  of  it;  yet  that  may  be  veiy  well 
aDowed,  without  any  blemish  to  so  deserving  a  person,  or  prejudice  to  die  main 
hypothesis :  for  that  discourse  is  to  be  looked  upon  only  as  an  Essay  of  the  ge- 
neral h'.  pothe^is;  which  as  to  particulars  was  to  he  afterwards  atljii<;ted,  from  a 
good  General  Histor)'  of  Tides;  which  it  is  manifest  enough  tliat  he  had  not, 
and  which  is  in  a  great  measure  yet  wanting. 

Au(\  what  I  say  of  Galibeo,  I  must  in  like  manner  desire  to  be  understood  of 
what  I  am  now  road}-  to  sny  to  yon.  For  I  do  not  profess  to  be  so  well  skilled 
in  the  history  of  tides,  as  to  undertake  presently  to  aocommodatc  my  general 
hypothesis  to  partiouhr  caaes;  or  indeed  to  undertake  for  the  certainty  of  it, 
but  only  as  an  essay  propose  it  to  fiirther  consideration,  to  stand  or  fiiJI«  as  it 
shall  be  found  to  answer  matter  of  fact. 

I  consider  therefore,  that  in  the  tides,  or  the  flux  and  reflux  of  the  sea,  be- 
sides extraordinary  extravagances,  or  irregularities,  whence  great  inundations  or 
Strangely  lugh  tides  fellow,  (whidi  yet  perii^  tmy^/rme  not  to  lie  so  merely 

•  It  jt  cwku  to  lAime  tiem  how  oeor  the  canj«sctnm  of  W»lli>  siq^^ 
Aaoiy  «f  diB       sAannvdt  BMfe  ftDy  developed  and  dmflartnasd.ty  Nawliuk 
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accidental  as  they  have  brfn  fhoiiQ;ht  to  be,  but  might  from  the  regular  laws  of 
liiotion,  if  well  considered,  be  both  well  accountetl  for,  and  evtn  foretold;) 
these  three  notonuut>  -  observations  arc  made  of  the  reciprocation  of  tides. 

1.  TKe  diumd  nedpraeation;  vAunhy  twice  in  MinewliBt  more  than  04 
bours,  we  Iwve  a  flood  and  an  ebb;  or  a  high- water  and  low- water.  2.  Th« 
menstrual ;  w  hereby  in  one  synodical  period  of  the  moon,  suppose  from  full- 
moon  to  full-moon,  the  time  of  those  diurnal  vicissitudes  moves  round  through 
the  vfaole  oompaM  of  the  "Svy^i^w,  or  natural  day  of  7A  houm ;  as  for  instance* 
if  at  the  full  moon  the  full  sea  be  atwch  or  sudi  a  place  jiut  at  noon,  it  shall 
be  the  next  day  at  the  same  place  somewhat  before  one  of  the  clock  ;  tlie  day 
following,  between  one  and  two;  and  so  onward^  till  at  the  new  muon  it  sliall 
be  at  midnight ;  li»  other  tid^  whidi  in  the  full  moon  wiw  at  midnight,  now  at 
tiie  new  moon  comiugtobe  at  noons  and  so  forward,  till  at  the  next  lidl  moon 
the  ftill  sea  shall  at  the  same  place  come  to  be  at  noon  again :  Again,  that  of  tfie 
spring  tides  and  neap  tides;  about  the  full  moon  ami  new  moon  tlie  tides  are 
at  the  highest,  at  the  quadratures  the  tides  are  at  the  lowest;  and  at  the  times 
intermediate,  proportionalily.  8.  The  annnal,  whereby  it  is  ob«rv-ed,  that  at 
some  pari  of  the  )oar,  the  spring  ttde3  are  yet  much  higher  than  tlie  spring 
tides  at  others,  vvhicli  times  are  usually  taken  to  be  at  the  sprinc;  and  autunni, 
or  tiie  two  ecjuinoxes;  but  I  have  reason  to  bcUcve,  as  well  from  my  own  ol>- 
•emtions  far  many  yean,  aa  of  others  who  hare  alike  observed  it,  that  we 
«lioiild  nther  assign  the  bqpnniiigs  of  Fcbniaiy  and  November,  Iban  the  two 
equinoxes,  * 

Now  in  order  to  give  accoimt  of  these  three  {leriods,  according  to  the  laws  of 
motion  and  mechanic  principles,  we  shall  first  take  ibr  granted^  what  is  now 
pretty  commonly  entertained  by  those  wfao  treat  of  such  mattetv,  that  •  boify 
in  motion  is  apt  to  coiitinue  its  moti«>n,  and  tliat  in  the  same  d^^oe  of  cele- 
rity, unless  lunUcrcU  by  Mjine  contrary  tmpcdimeiil,  like  as  a  body  at  rest  is  apt 
to  oontinne  so,  unless  by  something  acting  on  it  put  into  motion;  atid  aaxml- 
mgl}',  if  on  a  board  or  table  some  loose  incumbent  weight  be  for  some  Hire 
moved,  and  liavi-  tiKTc])y  contracted  an  impetus  to  motion  at  suc  h  a  rate ;  if  that 
board  or  table  chanoe  by  some  external  obstacle  or  otiienvise  to  be  stopped  or 
«oiiaiderably  retarded  in  its  motion,  the  hicwibent  loose  body  will  riioot  for- 
ward  upon  it;  and  contrarywise,  in  case  tliat  board  or  table  chain  e  to  l)e  acce- 
lerated or  put  forward  with  a  considerably  greater  speed  than  before,  the  looi5e 
incumbent  body,  not  having  yet  obtained  an  equal  impetus  with  it,  will  be  left 
bdund,  or  seem  to  fly  backward  upon  it.  Or,  which  is  Galibeo's  instancy  if 
a  broad  vessel  of  water,  for  some  time  evenly  carried  forward  with  the  water  in 
it,  cbaaoe  to  meet  with  a  stop,  or  to  sladi  its  motion,  the  water  will  dash  liar. 
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ward  and  rise  higher  at  the  fore  part  of  the  vessel :  and,  rontnir}wi>e,  if  the 
vessel  be  suddenly  put  forward  (aster  than  before,  the  water  will  dash  backwards, 
andriseat  thehiiiderpartof  the  vesBd.  So  tilwt  an  acodiemtkm  or  retaixhtiiOM 
of  the  vessel  which  carries  it,  will  cause  a  rising  of  the  water  in  one  part,  and  m 
felling  in  an(?t}ier;  which  yet,  by  its  mvn  weight,  will  again  be  reduced  to  a 
level  as  it  was  before.  And  consequently,  supposing  the  sea  to  be  but  as  a 
looae  body,  canied  abovt  irilh  the  enih,  bat  not  ao  united  to  it»  ai  neoesaarily 
to  feodvetite  nme  dqpee  of  inqietoB  with  it  as  ita  fixed  parts  do.  Hie  aooe]»> 
ration  or  retnrdrihdti  ni  the  motion  of  this  or  that  part  of  the  cartli  will  cause 
such  a  dashing  of  the  water,  or  rising  at  one  part  with  a  falling  ut  another,  as 
what  we  call  the  flux  and  reflux  of  the  sea. 

Now,  thia  pienified,  we  oie  next,  with  turn,  to  mppoae  the  earth  carried 
about  with  a  double  nmtioTi ;  thr"  one  annual,  as  (Fig.  1.  pi.  3.)  in  BEC  the 
great  orb  in  which  the  centre  oi  the  earth  B  is  supposed  to  move  about  the 
sun  A.  The  other  diurnal,  whereby  tlic  whole  moves  upon  ita  own  axis,  aiMl 
each  fMMitin  ita  aurfioe  deacribea  a ciide,  aa  DE FG. 

It  is  then  rnanirtst,  that  if  wo  suppose  tliat  the  earth  moved  hul  h\  any  one 
of  tliese  motions,  and  tliat  regvilarly,  the  water  havinr:  tmtv  ntr  iincd  an  equaJ 
impetus  thereunto,  would  still  hukl  equal  pace  with  it;  but  the  true  motion  of 
eadi  part  of  die  earth*»  nirftee  being  vompoonded  of  those  two  noticma,  tiw 
annual  and  diurnal ;  while  a  point  m  the  eartira  surfece  moves  about  its  centre 
B,  from  G  to  D  and  E,  and  at  the  same  time  its  centre  B  1)e  carried  tbnvards 
to  C,  the  true  motion  of  that  point  forwards  is  made  up  of  both  those  mo> 
tiona;  to  wit,  ofBtoC,  and  of  6  to  E$  but  while  G  moves  by  D  to  B,  £. 
movea  bockward  *by  F  to  G,  contntr\  to  the  motioa  of  B  to  C ;  ao  that  the 
true  motion  of  E  is  but  the  difference  of  B  C  and  E  G  ;  for  be-5df  the  motion 
of  B  about  the  centre,  G  is  also  put  forward  as  mudi  as  front  G  tu  £,  and  £ 
put  backwaxd  aa  nodi  aa  fiom  £  to  G ;  ao  that  the  diunud  motion  kt  that 
fMvt  of  the  earth  which  is  next  the  sun,  as  EFG,  aiiates  the  progreaa  of  tfie 
annuel,  and  most  of  all  at  F  ;  and  in  tlic  other  part  which  is  from  the  sun,  as 
GI>£,  it  increases  it,  and  most  of  all  at  D,  that  is,  in  the  day  time  there  ia 
abated,  *and  in  the  night  time  added  lo  die  amnnl  motion,  dwot  aa  modi  aa  ia 
G  E,  the  earth's  diameter.  Which  would  afford  ua  a  cause  of  two  tides  in, 
twenty  f'nir  hours;  the  one  iipoQ  the  gnatest. acoelentton  o£ Qtotioo,^ the' 

otlier  apoo  its  greatest  retarddtiun. 

And  thus  fee  Galileo's  diaooune  holds  well  enot^;  ButdteD  ibdlii  it  oomea 
abort,  that  a»  it  givea  aa  account  of  two  tides,  ao  thoae-tnro  tides  are  alwaya 

to  be  at  P  and  D,  that  is  at  noon  and  midnight ;  whereas  experience  tells  iis 
that  the  time  of  tides  moves  ia  a.mojUh's  space  through  all  the  24  houcs.  OL 
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which  he  gives  us  no  account.  For  though  he  takes  notice  of  a  mcnstnial 
^xTiod,  yet  he  does  it  only  as  to  the  quantity  of  the  tides,  greater  or  less ;  not  as 
to  the  time  of  the  tides,  sooner  or  later. 

To  supply  thh,*  Jo.  Baptista  Bnlianus  makes  the  earth  to  be  but  a  secondary 
planet ;  and  to  move  not  directly  about  the  sun,  but  about  the  moon,  the 
moon  meanwhile  moving  about  the  sun ;  in  like  manner  as  we  suppose  the 
earth  to  move  about  the  sun,  and  tlie  moon  about  it. 

But  this,  though  it  might  furnish  us  with  the  foundation  of  a  menstrual 
periotl  of  accelerations  and  retardations  in  the  compound  motion  of  several  parts 
of  the  earth's  surface  ;  yet  I  am  not  at  all  inclined  to  admit  this  as  a  true  hypo- 
thesis, for  divers  reasons,  which  if  iwt  demonstrative  are  yet  so  consonant  to  the 
general  system  of  the  world,  as  that  we  have  no  good  ground  to  disbelieve 
them.  For,  1st,  Tlie  earth  being  undeniably  the  greater  bo<ly  of  the  two,  it 
cannot  be  thought' probable  tliat  this  should  be  carried  about  by  the  moon, 
less  than  itself:  the  contrary  being  seen  not  only  in  the  sun,  which  is  larger 
than  any  of  the  planets  which  it  carries  about;  but  in  Jupiter  lat^r  than  any  of 
his  satellites ;  and  Saturn  than  his.  2d,  As  tlie  sun,  by  Its  motion  about  its 
own  axis  is  with  good  reason  judged  to  be  the  physical  cause  of  the  primary 
planets  moving  about  it,  so  there  is  the  like  reason  to  believe  tliat  Jupiter  and 
Saturn  moving  about  tlieir  axes  is  the  physical  cause  of  their  satellites  mov- 
ing about  them ;  which  motion  of  Jupiter  has  been  of  late  discovered,  by  the 
help  of  a  fixed  spot  discerned  in  him  ;  and  we  have  reason  to  believe  the  like 
of  Saturn.  Whether  Venus  and  Mercury,  about  whom  no  satellites  have  been 
yet  observed,  be  likewise  so  moved,  we  have  not  yet  the  like  ground  to  deter- 
mine :  but  we  have  of  Mars,  from  the  oben^rvations  of  Mr.  Hook,  made  in 
February  and  March  last,  consonant  to  the  like  observations  of  Jupiter  made 
by  him  in  May  1 664.  Now  that  the  earth  has  such  a  motion  about  its  own 
axis,  whereby  it  might  be  fitted  to  carry  about  the  moon,  is  evident  by  its 
diurnal  motion.  And  it  seems  as  evident  that  the  moon  has  not,  because  of 
the  same  side  of  the  nK>on  always  tiuned  towards  us  ;  which  could  not  be  if  the 
moon  carried  the  earth  about :  unless  we  should  say,  that  it  carries  about  the 
earth  in  just  the  same  period  in  which  it  turns  upon  its  own  axis  t  which  is 
contrary  to  that  of  the  sun  carrying  about  the  planets ;  the  shortest  of  whose 
periods  is  yet  longer  than  that  of  the  sun's  moving  about  its  own  axis.  And 
the  like  of  Jupiter,  shorter  tlian  the  period  of  any  of  his  satellites.  Of  Saturn 
we  have  not  yet  any  period  assigned,  but  it  is  likely  to  be  shorter  than  that  of 
his  satellites.    And  therefore  we  have  reason  to  believe,  not  that  by  the  moon's 

•  Vid.  Riccioli  Akaagnt.  aoyvm,  Tom.  1.  fib.  4.  cap.  iO.  n.  111.  {>.  3. 
4 


94  miioaopRicAK  txaiiiacvsohi<  [Amro  i6fiflL 

motion  abouf  its  ax»  the  earth  ohould  be  curied  by  a  contemporary  period, 
whereby  the  aune  &oe  of  the  moon  should  be  ever  towards  us ;  but  that  by  the 

cnrtli's  revolution  abniit  its  axis  in  24  hours,  the  moon  sliouhl  he  rxirrifd  alxiut 
it  in  about  ig  days,  without  aoy  motion  on  its  own  axis  :  and  accordingiy,  that 
tiie  secondary  planetH  about  Jupiter  and  Saturn  are  not,  like  their  principaJs^ 
turned  about  their  own  axes.  And  therefore  I  am  not  at  all  indined  to  ber 
]io\  c  that  the  menatruai  period  of  the  tides  with  us  is  to  be  solved  by  such  an 
hypoihesk. 

Instead  of  this,  that  sunnise  of  mine,  for  I  dare  not  yet  with  confidence 
give  tt  any  better  name,  is  to  this  purpose. 

The  earth  ond  moon  bciii^  known  to  !)0  bodies  of  ?o  great  connexion 
(whether  by  any  magnetic,  or  what  otlicr  tie  i  will  not  dttennine)  as  tliat  the 
pKJtion  of  tlie  one  follows  that  of  tlic  other,  may  well  enough  be  looked  upon 
as  one  body,  or  rather  one  ^gregate  of  bodies  which  havf^one  common  centre 
of  gravity ;  which  centre,  according  to  the  known  laws  of  statics,  is  in  s 
straitrht  line  connecting  their  respective  centres,  so  divided  as  that  its  parts  be 
in  reciprocal  proportion  to  the  gravities  of  the  two  bodies.  As  for  exampk^ 
supjiose  the  magnitude,  and  therefore  probably  the  gravity  of  the  UMon  to  he 
about  tlie  one  and  fortieth  part  of  that  of  the  earth ;  and  the  distance  of  the 
njoon's  centre  fioni  the  centre  of  the  crntli  to  be  about  j6  sciniJiiimetcr';  of 
the  eui'th,  tiie  distance  of  the  common  centre  of  gravity  of  the  two  buittoti 
^vill  be  from  that  of  the  earth,  about  t}ie  42d  part  dt  56  aemidiamelen ;  that 
■a,  about  ; '  or  of  n  vcmidiameter,  that  is  about  .(.nf  a  semidiameter  of  the 
earth  n!;o\  c  its  surface  in  the  air,  ilircetly  between  the  earth  aiul  moon. 

Now  supposing  the  earth  and  moon  jointly  as  one  body,  carried  about  by 
the  SUA  in  the  great  oib  of  the  anmial  motion ;  this  motion  is  to  be  estimated 
according  to  the  laws  of  stataos,  as  in  other  cases,  by  the  motion  of  the  of»n« 
mon  centre  of  grnx  ity  of  both  bodies.  For  we  are  accustomed  in  statics  to  esti- 
mate a  body  or  agcfrc-jrate  of  bo<lifs  to  he  rnov«'d  upward",  downward?,  or  other- 
wise, so  much  as  its  common  ccntj  c  ot  gravity  is  so  moved,  howsoever  the  parts 
may  diange  places,  amongst  thcmadves. 

And  Rceoidingly  the  line  of  tlw  annual  motion  will  be  described,  not  by  the 
ccnf'  c  of  the  earth,  nor  by  the  centre  of  the  moon,  but  by  the  comoion  centre 
of  gravity  of  the  bodies,  Uie  earth  and  moon,  as  one  siggregate. 

Now  sn^^posing  A  B  C  D  E,  (hg.  2  end  3,  pi.  3)  to  be  a  part  of  the  great  orb  of 
the  annual  motion  described  by  the  common  centre  of  gravity,  in  so  long  time 
as  from  a  full  innon  at  A  to  the  next  new  moon  at  E ;  the  centre  of  the  earth  at 
T,  aiul  that  ot"  the  moon  at  L,  niu.st  each  of  them,  supposing  tluir  common 
centre  of  gra^^ty  to  Leep  the  line  AE,  he  anppoaed  todeaeribea  periphery  ahont 
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tliat  common  centre,  the  moon  describes  her  line  of  menstrual  motion.  Of 
whidt  I  have  in  the  scheme  only  <inwn  that  of  the  eaM),  as  heii^  Kufiunent  to 
our  present  purpose ;  parallel  to  which,  if  need  be,  we  m^  suppose  one  de- 
jic  riln  d  hy  the  moon,  whose  distance  is  also  to  be  ?ii]ipo«ed  much  greater  from 
T  than  m  the  figure  is  expressed,  or  was  necessary  to  express.  And  in  like 
nunner  £  F  G  H  I,  from  that  new  moon  at  E,  to  the  next  full  moon  at  I. 

From  A  to  E,  from  full  moon  to  new  moon,  T  moves,  in  its  own  epii^e, 
upwards  from  the  sun:  arui  fiom  E  to  I,  from  new  moon  to  full  moon,  it  moves 
downwards  toward  the  sun.  Again  froui  C  to  G,  from  last  quarter  to  Uie  fol- 
lowing first  quarter,  it  moves  fiirwanb  acoofding  to  the  annual  motion ;  bitf 
from  G  forward  to  C,  from  the  first  quarter  to  the  ensinqg  hst  qoarter,  it  moves 
contfaiy  to  the  annual  motion. 

It  is  manifest  th"ref'irr,  nrcorcliiit;;  to  lliis  hypothesis,  that  from  last  quarter 
to  first  quarter,  uDm  C  to  G,  while  T  is  above  the  line  of  the  annual  mo- 
tion, its  menstrual  motion  in  its  e^&fde  adds  somewhat  of  aooeleration 
to  the  annual  motion,  and  most  of  all  at  E,  the  new  moon ;  and  from  tlur 
first  to  the  last  quarter,  from  G  forward  to  C,  nhile  T  is  below  the  line  of  tijc 
annual  motion,  it  abates  of  the  annual  motion,  and  most  of  all  at  I,  or  A  tlic 
full  moon. 

So  that  in  pursuance  of  Galil.To's  notion,  the  menstrual  adding  to  or  detract- 
ing from  the  annual  motion,  should  either  leave  behind  or  cast  forward  the 
loose  waters  incumbent  on  the  earth,  and  thereby  cause  a  tide  or  accuinulatiun 
of  waters }  and  most  of  all  at  the  full  moon  aiul  new  moon,  where  those  ac- 
odeiatioits  or  retardations  are  greatest. 

Now  this  menstrual  motion,  if  nolliing  else  were  superadded  to  the  annual, 
would  give  us  two  tides  in  a  month,  and  no  more;  the  one  upon  the  acceleration, 
the  other  on  the  retardation,  at  new  moon  and  fiiU  moons  and  two  cl>ba  at  the 
two  quarters;  and  in  the  intervals  rising  and  falling  water. 

But  the  diurniil  motion  superadded,  doth  the  same  to  this  mcnstrnnl,  as 
Galiteo  supposes  it  to  do  to  that  annual ;  that  is,  adds  to,  or  subtracts  from, 
tlie  menstnial  acceleration  or  retardation ;  and  so  gives  us  tide  vpon  tide. 

For  in  whatsoever  part  of  its  epicyde  we  suppose  T  to  be;  yet  because,  while 
by  its  menstrual  motion  the  centre  moves  In  the  circle  LTX,  %.  4;  ecich  point 
in  its  surface,  by  its  diunial  motion,  niovcs  in  the  circle  LMN:  whatever 
effect,  acceleralive  or  tardalive,  the  men.strual  would  give,  tliat  effect  by  the 
dinmal  is'lnGfcased  in  the  parts  LMN,  or  rather  the  semicircle  IMn,  and 
most  of  all  at  M  ;  but  diminished  in  the  parts  N  O  L,  or  nitlier  n  0 1,  and  most 
of  all  at  O.  So  that  at  M  an<l  O,  that  is  when  the  inoon  is  in  the  meridian 
below  or  above  tlie  horizon,  we  arc  to  have  tiic  diurnal  tide  or  ixigh  water,  oc- 
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Cflttoned  by  the  greatest  arccleration  or  retardation,  wMch  tlie  diurnal  arch  gives 
to  that  of  the  menstrual;  which  seems  lu  ho  the  true  cause  of  the  daily  tides. 
Aud  withal  gives  an  account,  not  only  why  it  should  be  every  diiy,  but  like> 
wise  why  at  such  a  time  of  die  day,  and  why  thii  tiine  should  in  a  month  run 
through  the  whole  24  hours,  viz.  berause  the  moon's  coining  to  tlie  meridian 
above  and  below  the  horizon,  or  as  the  seamen  call  it,  the  moon's  soutlilng 
and  northing,  doth  so  ;  as  likewise  of  the  spring  tides  and  neap  tides.  For  when 
it  so  happens  tfiat  the  menstrual  and  diurnal  acoderations  or  tetardations  are 
cmonieDt,  as  at  new  moons  and  fiiU  moons,  the  ef!'ect  must  needs  be  the 
greater.  And  although  this  happan  but  to  one  of  the  two  tides,  tliat  is  the 
night  tide  at  the  new  moon,  when  both  motions  do  most  of  all  accelerate,  and 
the  day  tide  at  full  moon,  when  both  do  most  retard  the  annual  motion,  yet 
this  tide  bang  thus  jraised  by  two  concurrent  causes,  though  the  next  tide  have 
not  the  same  cause  also,  the  impetus  contracted  ^^ill  have  influence  upon  tlie 
next  tide;  for  a  like  reason  as  a  pendulum,  let  fall  from  a  higher  arch,  will 
make  the  vibiation  on  the  oflier  nde,  b^ood  the  i)erpendicular,  to  be  abu 
l^eater ;  or,  of  water  in  a  broad  vessel,  if  it  be  80  jogged  as  to  be  cast  fonmd 
to  a  good  height  above  its  level,  will  upon  its  leooUin^^,  by  its  Owngnvitp; 
mount  so  much  the  higher  on  the  hinder  part. 

But  here  also  we  are  to  take  notice,  that  tltough  all  parts  of  the  earth  by  its 
diurnal  motion  do  turn  about  its  axis,  and  describe  parallel,  yet  not  equal  cir. 
« les,  but  greater  near  tlie  equinoctial,  and  lesser  near  the  poles;  which  may  he 
a  cause  why  the  tides  in  some  parts  may  be  much  greater  than  in  others.  But 
this  belongs  to  the  partial  eonsideratifflis,  not  to  the  general  hypothesis. 

Hiving  thus  endeavoured  to  give  an  account  of  the  diurnal  and  menstrual 
periods  of  tides,  it  remains  that  I  endeavour  the  like  as  to  the  annual.  Of 
which  there  is  at  least  thus  much  ^;reed,  that  at  some  times  of  the  yc;ir,  the 
tides  are  noted  to  be  much  higher  Uian  at  other  times.  But  here  I  iuve  a 
double  task;  first,  to  rectify  the  observation,  and  then  to  give  an  account  of  it. 

As  to  the  first,  it  having  been  ohservcd  that  those  lii;;li  tides  have  used  to 
hajij^n  about  tiie  spring  and  autumn;  it  lias  been  generally  taken  for  granted 
that  the  two  equinoxes  arc  the  proper  times  to  which  these  annual  Ingh  tides 
are  to  be  refened,  and  such  causes  sought  for  as  might  best  smt  with  such  a 
supposition. 

But  it  is  now  the  best  part  of  twenty  vears  since  I  have  line!  frequent  occn^ions 
to  converse  willi  some  inliabiLanls  ol  iiomney-niarsh  in  Kent;  wiiere  the  sea 
being  kept  out  by  great  earthen  waUs,  that  aa  at  high  water  not  to  overflow  the 
ItA-el ;  and  the  inhabitants*  livelihood  dependhig  most  on  grazing,  or  feeding 
slteep,  they  are  veiy  vigilant  and  observant  at  what  times  they  are  most  in 
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danger  of  having  their  lands  drowned.  And  I  find  them  generally  agreed,  by 
their  constant  observations,  and  experience  dearly  boupht,  that  their  times  of 
danger  are  about  the  beginning  of  February  and  of  November:  that  is,  at  those 
spring  tides  which  happen  near  those  times ;  to  which  they  give  the  names  of 
Candlemass-stream  and  Allhallond-stream :  And  if  tliey  escape  those  spring 
tides,  they  apprehend  themselves  out  of  danger  for  the  rest  of  the  year.  And 
as  for  March  and  September,  the  two  equinoxes,  they  are  as  little  solicitous  of 
them  as  of  any  other  part  of  the  year. 

This  I  confess  I  much  wondered  at,  and  suspected  it  to  be  a  mistake  of  him 
that  first  told  me.    But  I  soon  found  that  it  was  not  only  Ims  but  a  general 
observation  of  others  too,  both  there  and  elsewhere  along  the  sea  coast.  And 
though  they  did  not  pretend  to  know  any  ri-ason  of  it,  nor  so  mucli  as  to  en- 
quire after  it,  j-ct  none  made  doi>bt  of  it,  but  would  rather  laugh  at  any  that 
should  talk  of  March  and  September  as  being  the  dangerous  times.    And  since 
that  time,  I  have  myself  very  firequently  observed,  both  at  London  and  else- 
where, as  I  have  had  occasion,  that  in  those  months  of  February  and  Novem- 
ber, especially  November,  the  tides  have  run  much  higher  than  at  other  times; 
though  I  confese  I  have  not  been  so  diligent  to  set  down  those  observations  as 
I  should  have  done.    Yet  this  I  do  particularly  very  well  remember,  that  in 
November  l66o,  having  occasion  to  go  by  coach  from  the  Strand  to  West- 
minster, I  found  the  water  so  high  in  the  middle  of  King  street,  that  it  came 
up  not  only  to  the  boots  but  into  the  body  of  the  coach;  and  tlic  Palace-yard 
overflowed,  as  likewise  the  market  place,  and  many  other  places ;  and  the 
cellars  gene-rally  fiHed  up  with  water.    And  in  November  la.st,  1665,  it  may  yet 
be  \TTy  well  remembered  what  very  high  tides  there  were,  not  only  on  the 
coasts  of  England,  where  much  hurt  was  done  by  them,  but  much  more  in 
Holland,  where,  by  reason  of  those  inundations,  many  villages  and  towns  were 
overflowed.    And  though  I  cannot  so  particularly  name  other  years,  yet  I  have 
very  often  observed  tides  strangely  high  about  those  times  of  the  year. 

This  observation  for  several  years  caused  me  much  to  wonder,  not  only  be- 
cause it  is  so  contrary  to  the  received  opinion  of  the  two  equinoxes,  but  be- 
cause I  could  not  think  of  any  thing  signal  at  those  times  of  the  year;  as  being 
neither  t^ie  two  equinoxes,  nor  the  two  solstices,  nor  the  sun's  apogee  and 
perigee,  (or  earth's  aphelium  and  perihelium;)  nor  indeed  at  contrary  times  of 
the  year,  which  at  least  would  seem  to  be  expected.  From  Allhallondtide  to 
Candlemass  being  but  three  months,  and  from  thence  to  Allhallondtide  again 
nine  raontlis. 

At  length  it  came  into  my  mind,  about  four  }-ears  since,  that  though  there  do 
not  about  these  times  happen  any  single  signal  accident,  which  might  cast  it  on 
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these  time'',  yet  there  is  a  compound  of  two  tliat  may  do  it :  uhicli  is,  tiic 
inequality  of  the  natural  day  (I  mean  tlial  of  24  hours  from  noon  to  noon) 
ariiiing  at  least  from  a  double  cause  ;  citlier  of  whicli  singly  would  cu:it  it  upon 
other  times,  but  both  jointly  on  tlwse. 

It  is  commonly  thought,  how  unequal  soever  tlie  length  be  of  the  artificial 
days,  as  contradistinguished  to  nights,  yet  that  the  natural  days,  reckoning 
from  noon  to  noon,  are  all  equal :  but  astronoincrii  know  well  that  c\'en  these 
days  are  unequal. 

For  this  natural  day  is  measured  not  only  by  one  entire  conversion  of  tlie 
equinoctial,  or  24  equinoctial  hours,  which  is  indeed  taken  to  be  performed 
in  equal  times,  but  increases  by  so  much  as  answers  to  that  part  of  tlic  sun's  (ot 
»*arth's,)  annual  motion  as  is  performed  in  that  time.  For  when  that  part  of 
tlie  equinoctial  which  witli  the  sun  was  at  tlie  meridian  yesterday  at  noon,  i& 
come  thitlier  again  to-day,  it  is  not  yet  noon,  because  the  sun  is  not  now  at  the 
place  where  yesterday  he  was,  but  is  gone  forwanl  about  one  degree  more  or 
less,  but  we  must  stay  till  that  place  where  the  sun  now  is  comes  to  tlic  meri- 
dian before  it  be  now  noon. 

Now  this  additament,  above  the  24  equinoctial  hours,  or  entire  conversioD 
of  the  equinoctial,  is  upon  a  double  account  unequal :  First,  Because  the  sun, 
by  reason  of  its  apogee  and  perigee  at  all  times  of  the  year,  dispatches  in  one  day 
an  equal  arch  of  the  ecliptic,  but  greater  arches  near  tlie  perigee,  wliich  is  about 
the  middle  of  December,  and  lesser  near  the  apogee,  which  is  about  the  middle 
of  June;  as  will  appear  sufficiently  by  the  tables  of  the  sun's  annual  motion. 
Secondly,  Though  the  sun  should  in  the  ecliptic  move  always  at  the  same  rate, 
yet  equal  arches  of  the  ecliptic  do  not  in  all  parts  of  the  zodiac  answer  to  equal 
arches  of  the  equinoctial,  by  which  we  arc  to  estimate  time;  because  some 
parts  of  it,  as  about  tlie  two  solsticial  points,  lie  nearer  to  a  parallel  position  to 
the  equinoctial  than  others,  as  those  about  the  two  equinoi:tial  points,  where 
the  ecliptic  and  equinoctial  do  intersect;  whereupon  an  arch  of  the  ecliptic,  near 
the  solsticial  points,  answers  to  a  greater  arch  of  the  equinoctial,  titan  an  arcii 
equal  thi^reunto  near  tlie  equinoctial  points ;  as  doth  sufficiently  appear  by  the 
tables  of  the  sun's  right  ascension. 

According  to  the  first  of  these  causes,  we  should  have  the  longest  natural 
days  in  December,  and  tlie  shortest  in  June,  which  if  it  did  operate  alone,  would 
give  us  at  those  times  two  annual  high  waters. 

According  to  the  second  cauae,  if  c^rating  singly,  we  should  have  tii« 
longest  days  at  the  two  solstices  in  June  and  December,  and  the  two  shortet^t  at, 
the  e()uinoxcs  in  March  and  September;  which  would  at  those  tiines  give  oc- 
r;aiHon  of  four  annual  high  waters. 
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But  the  tnie  beqndi^  of  the  mtunl  dqn*  ariaing  from  a  complication 
of  thofie  two  rausps,  sometimes  crossing  and  sometimes  promoting  each  other, 
dmagh  we  should  find  some  increases  or  decreases  of  the  natural  days  at  all 
thoae  wemtm  antireiMble  to  die  leapeetlve  cauMS,  and  perhaps  of  tidies  propor- 
tkmality  thereunto,  yet  the  longest  and  shortest  natural  dayi  abiolutdjr  of  the 
whole  year,  arising  from  this  complication  of  causes,  nro  about  lliose  times  of 
Allhallondtick:  and  Gmdiemas,  about  whidi  those  annual  high  tides  are  found  to 
be;  as  will  appear  by  the  tables  of  equation  of  natural  days.  And  therefore  I 
diink  we  may  wi  A  very  good  iCMon  oeit  thia  annual  period  upon  that  crniae, 
or  rather  complication  of  causes.  For,  as  we  before  showed  in  the  mcnsfrual 
and  diurnal,  there  will,  by  this  inequality  of  natural  days,  arise  a  physical  acce- 
leration and  retardation  of  the  earth's  mean  motion,  and  accordingly  a  casting 
of  the  waten  badnraid  or  ibiwafd,  either  of  whidi  wiH  came  an  aocumulatkm 
or  high  water. 

It  is  true,  that  these  longest  and  sliortest  days  do  fall  rather  before  thnii  after 
AUhallondtide  and  Candlemas,  to  wit  the  ends  of  October  and  January ;  but  so 
doabo  iometimeB  those  hqih  tidett  and  it  ia  not  yet  so  well  agreed  amongst 
astronomers  what  are  all  the  causes,  and  in  what  degrees,  of  the  inequality  of 
natural  days,  but  that  there  be  diversities  among  them,  about  the  true  time: 
and  whether  the  introducing  of  this  new  motion  of  the  earth  in  its  epicycle 
about  this  eoramon  oentre  of  gravity,  ought  not  therrin  also  to  be  accounted 
for,  I  will  not  now  determine;  hevii^  already  said  enough,  if  not  too  much, 
for  the  explaining  of  this  general  hj'pothesis,  leaving  the  particularities  of  it  to 
be  adjuiied  according  to  the  true  measures  of  the  motions;  if  the  general  hypo- 
dMsis  be  Ibund  iH  to  be  admitted. 

Yet  this  I  must  add»  that  whereas  I  cast  the  time  <(f  the  daily  tides  to  be  at 
all  places  when  the  moon  is  there  in  the  meridian;  it  must  be  understood  of 
open  seas,  where  the  water  hath  such  free  scope  for  its  motions,  as  if  the  whole 
globe  of  earth  were  equally  covered  with  water;  well  luiowing  that  in  beys 
and  inhnd  ehananlaj  the  position  of  the  bsnM,  and  other  like  causes,  must 
needs  make  the  times  to  be  much  different  from  what  we  suppose  in  the  open 
seas;  and  likewise,  that  even  in  the  open  seas,  islands  and  currents,  gulfs  and 
shallows,  may  have  some  influence,  though  not' comparable  to  that  of  bays  and 
diannels.  And  moteover,  dioiigh  I  tMnk  that  seamen  do  oommonly  redcon 
the  time  of  high  water  in  the  open  seas  to  be  when  the  moon  is  there  in  the 
meridian,  as  this  h)'pothesis  would  cast  it ;  vet  I  do  not  take  myself  to  be  so 
well  furnished  witli  a  history  of  tides,  as  to  assure  myself  of  it,  much  less  to 
•ooomanodate  it  to  partioalar  plsoes  and  cases. 
Hanng  thos  tfspatched  the  mun  of  what  I  had  to  ny  oonoeniBig  the  sea's 
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ebbing  aud  flowing:  had  I  not  been  already  too  tedious,  I  should  now  proceed 
to  give  a  further  resKui,  why  I  do  tntradnoe  thii  oonwderatioil  of  the  common 
centre  of  gravity  in  refierenoe  to  afltronomical  aoooanta.  For  indeed  that 
which  may  possibly  seem  at  first  to  be  aa  otgcctkm  agatnat  it»  is  with  ase  one 

rcofoH  for  it. 

It  may  be  lliought,  perlmps,  that  if  the  earth  should  tlius  describe  an  epicyde 
about  the  comnion  centre  of  gravity,  it  woold,  by  this  its  diange  of  place,  dis- 
turb the  celestial  motions,  and  make  the  apparent  places  of  the  planets,  espe- 
cially some  of  them,  diftVront  froTn  what  they  would  otherwise  be.  For  though 
so  small  a  removal  of  the  earth  as  the  epicycle  would  cause,  especially  if  its  sc- 
midiaoMter  shoidd  not  be  above  14.  of  the  earth*!  semidianaeter,  would  scarce 
.be  sensible,  if  at  all,  to  the  remoter  planets,  yet  as  to  die  nearer  it  might. 

Now  though  what  Galilrco  answers  to  a  like  objection  in  his  hj-pothesis,  that 
it  IS  possible  there  may  be  some  small  diiference  whicli  astronomers  have  not 
yet  Men  so  aocunte  as  to  obaerve,  might  here  periiapa  serve  the  turn ;  yet  my 
answer  is  much  otherwise,  to  wit,  that  such  diffonnaoe  liath  been  observed, 
and  hath  verv  much  pii?:zled  astronomers  to  give  an  account  of.  About  which 
you  will  UihI  Mr.  Horrocks,  in  some  of  his  letters,  whereof  i  did  formerly, 
upon  tbecoomiand  of  the  Royal  Society,  make  an  ^ tract,  waa  very  much  per- 
plexed ;  and  was  fain,  for  want  of  otlier  relief,  to  have  lecauite  to  somewhat 
like  K('[)lfr*s  amicable  fibres,  ^vhich  did,  according  to  the  several  positions  of 
the  moon,  accelerate  or  retard  the  moon's  motion ;  which  amicable  fibres  he 
had  no  affection  to  at  oil,  as  there  appears,  if  he  could  any  other  ways  gt%'e 
account  of  those  little  inei|oalities$  and  would  modi  mther,  I  doabt  nit,  have 
embi-acetl  this  notion  of  the  common  centre  of  gravity,  to  solve  the  phenome- 
non, had  it  come  to  his  mind,  or  been  suggested  to  him.  And  you  find  that 
other  astronomers  have  been,  seen  to  bring  in,  sotitc  upon  one  supposition  some 
upon  another,  some  Und  of  nenstrod  equation,  to  s«dve  the  inequalities  of  the 
in6«t*a  motion,  aooofding  to  her  sj-nodical  revolntion,  or  dificient  aspects,  of 
new  moon,  full  moon,  &c.  beside  what  concerns  her  own  periodical  motion. 

For  which  this  consideration  of  the  couinioii  centre  of  gravity  of  the  eartli 
and  moon,  is  so  proper  a  remedy,  especially  if  it  dudl  be  found  precisely  to 
answer  tl\o6e  pha;nouK  iia,  which  I  have  not  examined,  but  am  very  apt  to  bo- 
lie\'e,  that  it  is  so  far  from  being  with  me  an  objection  against  it,  that  it  is  one 
of  the  reasons  wliici)  make  me  indinabie  to  introduce  it. 

I  must,  befoi«  I  kave  this,  add  one  eonsidecation  more;  that  if  we  shaH 
upon  these  considerations  think  it  reasonable,  thus  to  consider  the  common 
«-Uitr<'  of  gravity  of  the  e^rth  and  moon  ;  it  may  as  well  be  thought  reasonaWe, 
tiiat  tlie  like  ooiuiderdtioa  should  l)e  had  of  Jupiter  and  his  four  satellites,  wliich, 
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according  to  the  complication  of  their  several  motions,  will  somc\vhat  cliange  the 
position  of  Jupiter  as  to  that  common  centre  of  gravity  of  all  these  bodies  ; 
which  yet,  becau-seof  their  smallness,  may  chance  to  be  so  little,  as  that,  at  this 
distance,  the  change  of  this  apparent  pbce  may-  not  be  discernible.  And  what 
is  said  of  Jupiter  is  in  the  like  manner  to  be  understood  of  Saturn  and  his 
satellite,  discovered  by  Huygens  :  For  all  these  satellites  arc  to  their  principals  as 
so  many  moons  to  the  earth.  And  I  do  very  well  remember,  in  the  letters  be- 
fore cited,  Mr.  Horrocks  expresses  some  such  little  inequalities  in  Saturn's  n»o- 
tion,  of  which  he  could  not  imagine  what  account  to  give,  a.s  if  (to  use  his  ex- 
pression) this  crabbed  old  Saturn  had  despised  his  youth.  Which  for  aught  I 
know  might  well  enough  have  been  accounted  for,  if  at  that  time  tlie  satellite 
of  Saturn  had  been  discovered,  and  that  Mr.  Horrocks  had  tlwught  of  such  a 
notion  as  tlie  common  centre  of  gravity  of  Saturn  and  his  companion,  to  be 
considerable  as  to  the  guiding  of  his  motion. 

You  have  now,  in  obedience  to  your  commands,  an  account  of  my  thoughts 
as  to  this  matter,  tliough  yet  immature  and  unpolished :  What  use  you  will 
please  to  make  of  them  I  shall  leave  to  your  prudence,  &c. 

An  Appendix,  tiritfen  by  JFay  nf  Letter  to  the  Publisher,  being  an 
Answer  to  some  Objections  made  by  several  Persons  to  the  preceding 
Discourse.    N'  16,  />.  281. 

I  received  yours,  and  am  very  well  contented  tliat  objections  be  made  against 
my  hypothesis  concerning  tides :  being  proposed  but  as  a  conjecture  to  be 
examined ;  and  upon  that  examination  rectified,  if  there  be  occasion ;  or  re- 
jected if  it  will  not  hold  water. 

1.  To  the  first  objection  of  those  you  mention,  Tliat  it  appears  not  how  two 
bodies  that  have  no  tie  can  have  one  common  centre  of  gravity  ;  tliat  is,  for  so 
I  understand  the  intendment  of  the  objection,  can  act  or  be  acted  in  the  same 
manner  as  if  they  were  connected :  I  shall  only  answer,  that  it  is  harder  to 
show  how  they  have  than  tlut  they  have  it.  That  the  loadstone  .ind  iron  have 
somewhat  equivalent  to  a  tie,  though  we  see  it  not,  yet  by  tlie  effects  we  know. 
And  it  would  be  easy  to  show  that  two  loadstones  at  once  applied  in  different 
positions  to  the  same  needle,  at  some  convenient  distance,  will  draw  it,  not  to 
point  directly  to  cither  of  them,  but  to  some  point  between  both;  which  point 
is,  as  to  those  two,  the  common  centre  of  attraction;  and  it  is  the  same  as  if 
some  one  loadstone  were  in  that  point.  Yet  have  these  two  loadAtones  no 
connection  or  tie,  though  a  common  centre  of  virtue,  according  to  which  they 
jointly  act.    And  as  to  the  present  case,  how  the  earth  and  moon  arc  connect- 
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ed,  I  will  not  now  undertake  to  show,  nor  is  it  neoeaaary  to  roy  purpose;  but 
that  there  is  somewhat  tiut  does  connect  them,  as  much  aa  what  connects  the 
loadstone  and  the  ma  which  it  dmm,  is  past  doubt  to  those  who  alknr  tbem 
to  be  carried  about  by  the  aun,  as  one  aggregate  or  body,  whose  parts  Icecp  • 

respective  position  to  one  another :  Like  m  Jupiter  with  his  four  aatenite.'^,  atwl 
Saturn  with  his  one.  Some  tie  there  is  that  makes  those  — t<iJi;tfa  attend  their 
lords,  and  move  in  a  body;  thoii|g;h  we  do  not  aeethat  tie,  nor  heartiie  wmds 
of  command.  And  su  heie.* 

•2.  To  the  second  objection,  that  at  Chatham  and  in  the  Thames  dhc  an- 
nual spring  tides  liappen  about  tlie  equinoxes ;  not  (as  this  hypothesis  doth  sup. 
pose  eUewhere  to  have  been  observed)  about  the  bq;inning  of  February  md 
November:      their  mcmwf  be,  tliat  animal  high  tides  do  then  imppm, 

;incl  then  only ;  if  this  prove  true  it  will  cas«  me  of  half  my  work.  For  it  is 
then  easily  answered,  tliat  it  depends  upon  the  obliquity  of  the  zodiac ;  the 
parts  of  the  equinoctial  answering  to  equal  parts  of  the  zodiac,  being  near  tite 
soUtHial  points  greatest,  and  near  the  eqmmxtial  points  least  of  aD.  But  beride 
tliis  annual  vicissitude  of  the  equinoxes,  not  to  say  of  the  four  cardinal  points, 
which  my  hypoth<'<is  fintfi  ^'llow  rmd  assert,  I  heliove  it  will  be  found  that 
there  is  another  aiuiual  viciiioiludc  answering  to  the  sun's  apogseum  and  peri- 
gsoin.  And  that  the  greatest  tides  of  all  will  be  found  to  be  upon  a  result  of 
thc8C  two  causes  co-openittng :  which  (as  doth  the  inc-t|U3lity  of  natural  days, 
(lependinp;  on  t!ies<»  same  causes)  will  light  nearer  the  times  I  mention.  To 
wliat  is'said  to  be  observed  at  Ciiatbam  and  in  the  Thames,  contrary  to  that  I 
allege  as  observed  in  Rumney  Marsh,  I  must  at  preaent  tnTixi'*,  and  refer  to 
a  melius  mquirmAut.  If  those  who  eibjeet  this  contrary  observation,  riidl 
after  this  notice  find  upon  new  observations  heerlfully  taken,  that  the  sprinp:- 
tides  in  February  and  November  are  not  so  high  as  those  in  March  and  Sep- 
tember ;  I  shall  then  think  the  ob|«:tion  very  considerable.  But  I  do  very 
well  remember,  that  I  hove  seen  m  Novonber  very  high  tides  at  London,  as 
wvll  as  in  Riiinney  Marsh.  And  the' time  is  not  \ct  so  far  past,  but  that  it 
may  be  rememliercd  (hv  yourself  or  others  then  in  London)  whether  in  No- 
vember last,  when  the  iuku*  were  so  high  at  Dover,  at  Deal,  at  Margate,  and 
all  along  the  coast  from  thenoe  to  Rumney  Nbrrii,  as  to  do  in  some  of those 
places  much  hurt,  (and  in  Holland  much  more,)  w  liether  I  say,  there  were 
not  also  at  the  same  time  at  TxLmdon  ven,*  high  titles.  But  a  good  cVmry  of  the 
height  and  time  both  of  high-water  and  low-water,  for  a  year  or  two  toge- 

*  It  is  curicHU  to  olJMn-e  how  near,  m  time  k^ouous  i^)eculatitioi.  Dr.  Wall  it  approached  to  tb* 
tmivcnal  piincii^e  <4  attnclioo  of  all  matter,  alamt  era  tijjce  so  Micces«J'ull/  eiuployetl  in  the  spiem 
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ther,  even  at  Chatham  or  Greenwich  ;  but  rather  at  some  place  in  tlie  opert 
fe»,  or  at  the  Land's  £nd  in  Cornwall,  or  on  the  west  ports  of  Ireland  ;  or  at 
St.  Helen's,  or  the  Bermudas,  &c.  would  do  more  to  the  resolving  of  this 
point  than  any  verbal  discourse  without  it. 

3.  To  the  third  objection,  that  supposing  the  earth  and  moon  to  move 
about  a  common  centre  of  gravity ;  if  that  the  highest  tides  be  at  the  new 
moon,  when  the  moon  being  nearest  to  the  sun,  the  earth  is  farthest  from  it, 
and  its  compound  motion  at  tlie  swiftest ;  and  that  the  tides  abate  as  the  earth 
i^jproaches  nearer,  till  it  comes  into  the  supposed  circle  of  her  annual  motion  : 
it  may  be  demanded  why  do  they  not  still  abate  as  the  earth  comes  yet  nearer 
to  the  sun,  and  the  swiftness  of  its  compound  motion  still  slackens  ?  And  so, 
why  have  we  not  spring  tides  at  the  new  moon,  when  the  motion  is  swiftest, 
and  neap  tides  at  full  moon,  when  the  motion  is  slowest,  but  spring  tides  at 
both  } — tlie  answer,  if  observed,  is  already  given  in  my  hypothesis  itself.  Be- 
cause the  cficct  is  indifferently  to  follow  either  upon  a  sudden  acceleration,  or 
a  sudden  retardation.  (Like  as  a  loose  thing  lying  on  a  moving  body  ;  if  the 
body  be  thrust  suddenly  forward,  that  loose  thing  is  atst  back  or  rather  left 
behind,  not  having  yet  obtained  an  equal  imptetus  with  that  of  the  body  ou 
which  it  lies ;  but  if  stopped  or  notably  retarded,  that  loose  incumbent  is 
thrown  forward  by  its  formerly  contracted  impetus  not  yet  qualified,  or  accom- 
modated to  the  slowness  of  the  body  on  which  it  lies.)  Now  both  of  these 
happening,  the  one  at  the  new  moon,  the  other  at  the  full  moon,  do  cause 
high  tides  at  both. 

4.  To  the  fourth  objection,  that  the  highest  tides  are  not  at  all  places 
about  the  new  moon  and  full  moon ;  and  particularly,  that  in  some  places  of 
tlie  East  Indies  tlie  highest  tides  are  at  the  quadratures :  I  must  first  answer 
in  general,  that  as  to  the  particular  varieties  of  tides  in  several  parts  of  the 
world,  I  cannot  pretend  to  give  a  satisfactory  account,  for  want  of  a  competent 
history  of  tides,  &c.  Because,  as  is  intimated  in  what  I  wrote  in  the  general, 
the  various  positions  of  channels,  bays,  promontories,  gulfs,  ghnllows,  cur- 
rents, tmde-winds,  &c.  must  needs  make  an  innumerable  variety  of  accidents 
in  particular  places,  of  which  no  satisfactory  account  is  to  be  given  from  the 
general  hypothesis,  tliough  never  so  true,  without  a  due  consideration  of  all 
those :  which  is  a  task  too  great  for  me  to  undertake,  being  so  ill  furnished 
with  materials  for  it.  And  then  as  to  the  particular  instance  of  some  places  in 
the  East  Indies,  where  the  highest  tides  are  at  the  quadratures,  I  suppose  it 
may  be  chiefly  intended  of  those  about  Cambaia  and  Pegu;  at  which  places, 
beside  that  they  arc  situated  at  the  inmost  parts  of  vast  bays  or  gulfs,  they 
have  also  vast  in-draughts  of  some  hundred  miles  within  land ;  which  wbciv 
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the  tides  are  out  do  lie  in  a  miinncr  cjuitc  tlry ;  and  may  therefore  very  well 
be  supiKwed  to  [wrticipate  the  effect  of  tlio  menstrual  tides  many  days  after  the 
caitse  of  them  happen!^  in  tlie  open  sea  ;  upon  a  like  ground  as  in  straits  and 
narrow  cjianneb,  Ihe  dimnal  tides  happen  some  hgors  later  than  in  tiie  ocean. 
And  a  like  account  muBl  be  given  of  particular  accidents  in  other  places,  horn 
the  particular  situation  of  those  placjcs,  as  bays,  channels,  currents, 

3.  To  the  Hfth  objection,  that  the  spring  tides  happen  not  witii  us  just  at 
'  the  fuil  and  duutge,  but  two  or  three  day*  after  {  I  should  wMi  the  more  con., 
fidencc  attempt  an  answer,  were  I  certain  whether  it  be  so  in  the  op<'n  seas, 
or  only  in  our  channels.  For  the  answers  will  not  be  the  same  in  both  cases. 
If  only  in  our  channels,  where  the  tides  find  a  large  in-draught,  but  not  in  the 
open  seas,  we  must  sedc  the  reason  erf"  it  fiom  ibe  particqlar  pontiaa  of  these 
places.  But  if  it  be  so  generally  in  the  wide  open  seas }  we  must  then  seci; « 
reason  of  it  from  the  general  hypothesis.  And  till  I  know  the  matter  offset, 
I  know  not  well  which  to  oft'er  at ;  lest,  whilst  I  attempt  to  solve  one.  I  should 
fall  foul  of  the  other.  I  know  that  mariners  use  to  speak,  of  spring  ti<les  at  the 
newandfuUof  the  moon;  titongh  I  have  stillhadaaaspieiQntfiat  hm^htbe 
some  days  after,  as  well  in  the  open  seas  as  in  our  narrower  chaimds;  of 
which  sttspicion  you  will  find  some  intimations  even  in  mv  finst  ^pers :  hut 
tliis,  thougii  I  can  admit,  yet,  because  I  not  sure  of  it,  I  durst  not  build 
Upon  it.  The  truth  is,  the  flux  and  reflux  of  water  in  a  vessd  bjr  reason  of  the 
jogging  of  it,  though  it  follow  thereupon,  }  ct  is  for  the  most  part  discernible 
poino  time  after.  For  there  must  upon  that  jog  be  some  time  for  motion,  be- 
fore the  accumulation  can  have  made  a  tide.  And  so  I  do  not  know  but  tliat 
we  muBtallow  it  in  all  the  periods.  For  as  the  menstrual  high  tide  is  not  till 
some  days  after  the  full  and  diange ;  so  is  the  diurnal  bi^  water  about  as 
many  hours  after  the  moon's  coming  to  south  ;  I  mcnn  at  sea,  for  in  channels 
it  varies  to  all  hours,  according  as  they  arc  nearer  or  further  from  the  open  sea; 
and  the  annual  h^  tides  of  November  and  February  somewhat  later  than 
{what  I  conjecture  to  be  from  the  same  caoses)  the  greatest  Inequalities  of  the 
natural  days  happening  in  January  and  October.  But  this  though  I  can  admit, 
yet  (till  I  am  sure  of  the  matter  of  faet)  I  do  not  build  upon.  And  since  it  has 
hitherto  been  the  custom  to  speak  with  that  laxncss  of  expression,  assigning 
the  times  of  new  moon,  foil  moon,  and  qtiadratores,  with  the  moon's  coming 
to  south,  for  what  is  near  those  times  j  I  did  not  think  myself  obliged  in  my 
conjectural  hypothesis,  to  speak  more  nicely.  If  the  hj-pothosis  for  the  main 
ot  it  be  found  rational,  the  niceties  of  it  arc  to  be  adjusted  in  time  fruiii  par- 
ticular observation. 

Having  thus  given  you  some  answers  to  the  olgectixnia  yoa  nigiufy  to  have 
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been  tmde  hy  Kveral  persons  to  my  hypotheris,  and  that  m  Ae  same  order 

your  paper  presents  thein  to  me:  I  shall  next  give  you  wnne  account  of  the 
bv'o  books  w  liicli  you  advised  me  to  cottjuU  ;  so  far  as  st-ems  necessary  to  this 
business ;  which  upon  your  intiniatiou  I  iuve  since  perused^  though  before 
I  had  not. 

And  first,  M  to  that  of  Isaac  Vossius,  De  motu  Marium  et  Ventorum  i 
though  I  do  not  concur  with  him  in  his  hyi>oiiie,sis,  that  all  the  great  motions 
t)f  the  seas,  2(c.  should  arise  only  from  so  small  a  warming  of  the  water  as  to 
Tiiae  it  (whore  most  of  dl)  not »  loot  in  perpendicular,  (as  in  Mb  13th  chap- 
ter,) or  that  there  is  no  other  connexion  between  the  nioon's  motion  and  the 
tide's  menstrual  fKriod,  t!ian  a  casual  syiu  hronism,  wliicli  secm'^  t  n  he  the 
doctrine  of  his  l6th  and  18th  dnapters ;  beside  many  other  things  in  his 
philosophy  which  I  cannot  allow;  yet  I  am  well  enough  pleaaed  with  wimt 
ia  luatoriol  m  it,  of  the  matter  of-  &et ;  ecpedany  if  I  may  be  aecim  that  he 
is  therein  acctmte  and  can4id,  not  ^Testing  the  phsDiiomena  to  his  own 
purpose.  But  I  find  nothing  in  it  which  iiKlnrfs  ine  to  vary  from  my 
hypothesis.  For  granting  liis  historicals  to  be  ail  true,  the  account  of  the 
constant  current  of  the  tea  westward,  and  of  the  constant  eastern  blasis,  6ec. 
within  the  trapic8>  is  mttch  more  plausibly,  and  I  suppose  truly  rendered  by 
Galiljno  long  since  from  the  earth's  diurnal  motion  ;  (which  near  the  equator 
describing  a  greater  circle  than  nearer  the  poles,  makes  the  current  to  be  there 
more  conspicoous  and  awift,  and  consequently  the  eddy  or  re-current  motion 
nearer  the  poles,  where  Uiis  is  more  remiss ;)  than  can  eanly  be  rendered  by  ' 
so  small  a  tumor  as  ho  supposes.  Not  to  add  that  his  account  of  the  progres- 
sive motion,  which  he  fancieth  to  follow  upon  this  tume&ction,  and  by  acce- 
leration to  grow  to  so  great  a  height  near  the  diore  (as  in  diap.  13  and  14)  is 
a  notion  which  seems  to  me  too  extravagant  to  be  solved  by  any  laws  of  staties. 
And  that  of  the  moon's  motion  only  synchronizing  \sith  the  tides  casually,- 
without  any  physical  connexion,  I  can  very  hardly  assent  to.  For  it  am  hardly 
be  imagined  ^at  any  such  constant  syndmmism  should  be  in  luture,  but 
where  either  the  vat  is  die  cause  of  the  other,  or  both  dqtend  upon  some 
common  causo.  And  where  we  see  so  fair  n  foundation  for  a  physical  connec- 
tion, 1  am  not  prone  to  asmlx;  it  to  an  independent  synchronism.  In  sum, 
his  history  doth  well  enough  agree  with  my  hypothesis ;  and  i  think  the  phteno- 
mena  are  much  better  solved  by  mine  than  hiik 

And  then  as  to  Gassendus,  in  hia  disoouiee  De  iEstu  Mttis,  I  find  him,  aC-: 
ter  thp  relating  of  many  other  opinions  concerning  the  cause  of  it,  inclining  to 
that  of  Galilaeo,  ascribing  it  to  the  acceleration  and  retardation  of  the  earth's 
motlooy  compoimdcd  of  Ait  annual  and  diumals  and  moreover  attempting  to 
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give  an  account  of  the  menstmal  periods  iipom  the  earth's  cairjing  the  mooa 
about  it^t  lf  as  Jupiter  doth  his  satellites,  which  topether  with  tiiem  is  carriec! 
about  by  the  suii  as  one  aggregate ;  and  that  the  earth  with  its  moon  is  to  be 
supposed  in  like  manner  to  be  carried  ahontbjr  the  son  as  one  aggregate,  cannot 
be  reasonably  doobt£<l,  by  those  who  entertain  the  Copemican  hypotheHS»  and 
do  allow  the  same  of  Jupiter  ami  his  satellites.  But  thouj^h  lu;  would  thitt 
have  the  card)  and  moon  looked  upon  as  t«'o  parts  of  the  same  moved  aggre- 
gate, yet  he  does  still  suppose,  as  GaKlm»  had  done  before  hhn,  that  die  line 
of  the  mean  motion  of  this  aggregate,  (or,  as  he  calls,  motut  tquabilit  et  vihtti 
medius),  is  described  by  the  centre  of  the  earth,  about  which  centre  he  supposes 
both  its  own  revolution  to  be  made,  and  an  cpic\  cle  (icscribed  bv  the  moon's 
motion,  not  by  another  point,  distinct  from  tlie  centres  of  botii,  about  which> 
as  the  oommon  centre  of  gravity,  as  wdl  that  of  the  earth  as  that  of  the  moon, 
arc  to  describe  several  epicycles.  And  for  that  reason  fiuls  <tf  giving  wnj  dear 
account  of  this  menstnial  period.  And  in  like  manner,  he  proposes  the  con- 
sideration as  well  of  the  earth's  aphelium  and  perihehum  as  of  tliC  equinoctial 
and  solstitial  potnte,  in  order  to  find  «  reason  of  the  annual  vidssituidea;  but 
does  not  fix  upon  any  thing  in  vrfiich  he  can  acqnieaoe:  and  therefore  leaves  it 
in  medio  as  he  found  it. 

It  had  been  more  agreeable  to  the  laws  of  statics,  if  he  had,  as  I  do,  socon- 
ftdered  the  eardi  and  moon  as  two  parts  of  the  nme  movciUjle,  (not  so,  as  ha 
doth,  oHim  in  eentro  et  sefventem  pr^eue  rewluthntm  axir,  alhm  rtmatitu  «e 
ve'u'  i"  riraimfi  rt  Tifin,  hut)  so  as  to  makf  neither  of  them  the  centre,  but  both 
out  of  It,  describing  epicycles  about  it:  like  as,  when  a  long  sitick  thrown  in 
the  air,  whose  one  end  is  tu^vier  than  the  odier,  is  whirled  about,  so  as  that 
the  end  which  (fid  first  fly  foremost  becomes  tundmoat;  the  proper  line  of  mo- 
tion of  this  whole  body  is  not  that  which  is  described  by  either  end,  but  that 
wtii(  h  is  described  by  a  middle  point  b<:tween  them  ;  about  whidi  point  each 
end  in  whirling  describes  an  epicycle.  And  indeed,  in  the  present  case,  it  is  not 
the  epicycle  described  by  the  moon,  but  that  described  by  the  earth,  wiicfa 
fr\\cfi  the  menstrual  vidssitadiaanf  motion  to  tlic  water;  whhii  would,  as  to  this» 
l(e  the  ?.^me  if  the  earth  so  move,  w  heihcr  there  were  any  moon  to  move  or 
not;  nor  would  the  moon's  motion,  supposing  the.  earth  to  hold  on  its  own 
course,  any  whit  concern  the  motion  of  die  water. 

But  now,  after  all  our  physical  or  statical  considemtions,  the  clearest  eridenou 
for  tliis  hypothesis,  if  it  can  be  had,  will  be  from  celestial  obsen-ations%  as  for 
instance,  (sec  fig.  5)  su|^x)«ing  die  sun  at  S,  the  earth's  place  in  its  aimuai  orb 
at  T,  and  Mors  (in  opposition  to  die  sun  or  near  it)  at  M,  from  whence  Mars 
fihoukl  appear  in  the  codiac  at  y,  and  wiU  at  fiiH.  moon  be  seen  there  to  be( 
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the  moon  being  at  C,  and  the  eartfi  at  c:  and  the  like  at  the  new  moon.  But 
if  the  moon  be  in  the  first  quarter  at  A*  and  the  earth  at  a;  Mars  will  be  seen, 
not  at  lint  at «,  too  dawi  and  vfaan  tiw  moon  is  at  B,  and  the  ewlfa  at  b. 
Mam  will  be  seen  at  j3  )'et  too  alow;  till  at  the  fiill  moon,  the  moon  at  C,  tha 

earth  at  c,  Mars  ^ill  be  seen  at  y,  it«  trac  yV.-irc,  as  if  the  earth  were  at  T. 
B\it  then,  alter  the  full,  the  moon  at  D,  the  earth  at  d,  Mars  will  be  seen,  not 
at  y  but  at  St  too  fonvard,  and  yet  more,  when  the  moon,  at  the  last  quarter,  is 
at-£,  the  earth  at  e,  and  Mm  seen  at ».  If  therefoie  Mm,  when  in  opposi- 
tion to  the  sun,  be  found  (all  other  allowances  being  made)  some\«'hat  too  back- 
ward before  the  full  moon,  and  somewhat  too  forward  after  the  full  moon,  and 
most  of  all  at  the  quadratures;  it  will  be  the  best  confinnation  of  the  hypothesis. 
The  like  may  befitted  to  Man  in  other  positions,  «mtte«{»  wttiWMfo;  aiid  so  for 
the  other  planets. 

But  this  proof  is  of  like  nature  th;tt  of  the  parallax  is  of  the  earth's  annual 
orb,  to  prove  the  Copemican  hyjiothcsis.  If  it  can  be  observed,  it  proves  the 
affinnative,  but  if  it  cannot  be  observed,  it  6odi  not  conyfaioe  the  native,  but 
onljr  proves  that  the  semidiaiMier  of  the  earth's  epicycle  is  so  small,  as  not  to 
make  any  discernible  parallax.  And  indeed  I  doubt  that  will  be  the  issue.  For 
the  sanidiameter  of  this  epicycle  being  little  more  tlian  the  seinidiameter  of  the 
eartli  itself,  or  about  1^  tliereof,  (as  is  conjectured  in  the  hypothesis,  from  the 
magnitodea  and  diatanoca  of  the  earth  and  moon  oompared),  and  there  hvnag 
not  as  yet  been  observed  amy  discernible  parallax  of  Mars,  even  in  his  nc  in  -t 
position  to  the  earth  ;  it  is  very  su^^picioiis,  that  here  it  may  prove  so  too.  And 
whether  any  of  the  other  planets  will  be  more  favourable  in  this  point,  I  can- 
not Mjf.* 

Ammmlvers'ions  nf  Dr.  Walu'^.  npon  ]\fr.  HonPKs's-f  fate  Book^,  D« 
Prindpiis  et  Rattocinatione  Ge&metrartm.    Written  to  a  Friend, 

Since  I  saw  you  last  I  have  read  over  Mr.  Hobbes's  book  Contra  Georoetras, 
or  De  Prindpiis  et  Rattocinatione  Geometrsnim,  whidi  you  then  showed  me.  ^ 

'  *  Althou^  Dr.  WaUis  (Bd  not  strike  out  the  trae  cause  and  dieoiy  of  tlie  tides ;  jet  Uie  mimer-* 
€01  afgnmaiti  Hid  tdkcfiou  hsfs  stnplaTed  am  lo  lugwiwil  in  ndisr  fHp6Ctt,iB  ts  icndtr  ths  pspcr 
on  th«  whole  a  vrry  imporUint  composition. 

f  Tbonutt  Hobbes.  the  mdior  of  this  book,  was  boni  at  Malmsbuiy  in  1588,  aud  died  ia  l67!>, 
htSag  91  jtm  of  age  He  stndU  St  Osftld,  and  aftemiJa  travelled  through  Europe  several 
tiniBi,  as  govanor  to  diftrent  yooog  KMemeni  sa  wUcfa  oocadoiu.  iwlding  a  dWngybhcid  lank 
SB  I  philasapber  and  a  geneial  adular,  be  cultivated  an  intimate  penonal  aoqaalnitaDes  trith  Dst* 
carter  MeneuH^  Gaaitafi,  GalilM^  wd  odwr  oniinat  fUkwoplienf  «kh  vboni,  iftsr  -bia 
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A  ucw  book  of  old  matter:  containing  but  a  repetition  of  what  he  had  befora 
told  us  iiKMe  than  onoe,  imd  which  hath  been  msmnd  long  ago. 

In  whidi,  though  there  be  faults  enough  to  offer  ample  matter  for  » lai^ 
confutation,  \tt  I  am  scarce  inclined  to  believe  that  any  will  best nw  so  much 
pains  upon  it.  tor,  it  tliat  be  true,  which  in  liis  preface  he  saith  of  liimself, 
out  solus  insanio  ego^  aut  tohu  mn  mmmo»  k  would  ddicr  be  needless,  or  ta  no 
jHirpoae.  For,  by  his  own  oonfeasion,  all  others,  if  they  be  not  mad-themadvea,' 
ought  to  think  him  so:  and  therefore  as  to  them  a  confutation  would  be  need- 
le>'<;  wlu),  it  is  like,  arc  well  enough  sntisfied  alicmly,  at  least  out  of  danger  of 
being  seduced.  And,  as  to  himself,  it  wuuUl  be  lo  no  purpose.  For,  if  lie  be 
the  mad  man,  it  is  not  to  he  hoped  that  he  will  be  oonvkioed  by  reason;  or; 
if  we  all  be  so,  we  are  in  no  C^ncity  to  attempt  it. 

But  there  is  yet  another  reason  why  I  think  it  not  to  nec<!  a  confutation. 
Because  what  is  in  it  luts  been  suttinently  confuted  already :  and  so  etfcctuaJly 
as  that  he  professea  himself  not  to  hope  that  this  age  is  tUce  to  give  sentence 
for  him,  whatever  nandtm  hdmta  postentas  may  do.  Nor  doth  tliere  ^ipear  any 
reason  wliy  he  sliould  again  rc^ient  it,  unless  he  can  hope  that  what  was  ait  first' 
iidsc  may  by  oft  repeating  become  true. 

I  shall  tlierefore,  insteul  of  a  laige  answer,  only  give  you  a  brief  account  of 
what  IB  in  it,  add  wherfrit  has  been  already  answered. 

The  chief  of  what  he  has  to  say  in  bis  first  ten  chapters  against  Euclid's  de- 
finitions amounts  but  to  this,  that  he  thinks  FyUelld  ought  to  have  allowed  his 
pomt  some  bigness,  his  line  some  breadth,  and  liis  sur&ce  some  tliickness. 

But  where  in  his  dialogties  he  sotemnly  undertakes  to  demoniitrate  it,  for  it 
is  there  his  41st  proposition,  his  demonstration  amounts  to  no  more  than  this; 
that  unless  a  '.ne  be  allowed  some  latitude  it  is  not  possible  that  his  quadratures 
cau  be  true.  For  finihng  himself  reduced  to  these  incotn'cniences;  1.  That  iiis 
geometrical  construction  would  not  consist  widi  arithmetical  cakuUtiona,  nor 
with  what  Archimedes  atui  others  have  long  deoxmstratcd.  'l.  That  theaich 
of  .1  circle  muAt  be  allowed  to  be  sometimes  shorter  th;u;  its  chord,  and  8ome« 
times  longer  than  its  tangent.    3.  That  the  same  straight  line  must  be  aflowed 

netmm,  lieroiwuinniMcmcicaitffc  ndjectt.  Oa^imMagtHtti  d»tSMwmkatteteika» 

Fniticf,  uhcre  he  becune  inaihenutical  preceptor  to  the  Prince  af  Wales,  aftera'ards  Charles  the  Cd, 
wlu>  lukl  diio  ded  lu  that  countty,  and  who,  after  the  restorBtion,  gnmted  a  peasion  to  till.  Hobbc< 
fur  hit  life.  He  wrote  much  on  a  varkty  of  subjectij  fWliwopiijf,  nunhematiqi,  paalqp.  Jaw,  politf. 
Sec.  in  mat  of  mikk  hit  «piiuoot  have  been  acooonted  hrtertsgeneal.  In  cooaeqnenflB  be  wis 
alnuMt  liwwyw  Bvalved  in  warm  um!  contentioni  diapute*,  {Mttkubrly  %vitb  tbe  lesmed  Dk;  WaQi»» 
who  itt  aVed  Hobbei'i  prelenJeJ  qundratiirc  o(  the  ode,  ke.  . 
i  Stx  a  iMmer  wxice  of  thia  book,  Atf.i5. 
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at  one  place  only  to  touch,  and  at  another  place  to  oat  die  nine  circle,  with 
otheis  of  like  nature;  he  finds  it  necessary,  that  these  things  may  not  seem 
absurd,  to  allow  his  lines  some  brt>rulth,  (that  so  as  lie  speaks,  while  a  straight 
line  with  its  otitsiidc  doth  at  one  place  touch  the  circle,  it  may  with  its  iiisiile  at 
anotlier  place  cut  it,  &c.)  But  I  biiuuld  sooner  take  this  to  be  a  confutation  oi 
his  quadntures  dian  a  deoMHistrstion  of  the  fareaddi  of  a  mathematical  line. 

And  what  he  no\y  adds  being  to  this  purpose  ;  that  though  Euclid's  l%i*i7«tf 
which  we  translate  a  point,  be  not  indeed  nomni  qnanti ;  yet  cannot  this  be 
actually  representt  tl  by  any  thing,  but  what  will  liave  some  magnitude ;  nor  can 
a  painter,  no  not  Apelles  himself,  draw  a  line  so  small,  but  that  it  will  \mo 
some  breadth  ;  nor  can  thread  be  spun  so  fine,  but  that  it  will  have  some  big. 
nes?,  is  nothing  to  the  business,  for  Euclid  does  not  speak  either  of  such  points, 
or  of  such  lines. 

He  should  rsUter  have  considered  of  his  own  expedient,  that  when  one  of  his 
broad  lines,  passing  through  one  of  his  great  points,  is  supposed  to  cut  another 

line  projwsfcl,  into  two  equal  part^ ;  wc  are  to  understand  the  middle  of  the 
breadth  of  tliat  line  pa-ssing  through  the  middle  of  that  point,  to  distinguish 
the  line  given  into  two  equal  parts.  And  he  should  then  have  considered  fur- 
ther, tlxeX  Euclid  1^  a  line  means  no  more  than  what  Mr.  Hobbcs  would  cbH 
the  middle  of  the  breaJth  of  his ;  and  Euclid's  point  is  but  the  mi<ldle  of  Mr. 
Hobbes's.  And  then,  for  the  same  reason  that  Mr.  Hobbcs's  middle  miwt  he 
said  to  have  no  magnitude,  (fur  else  nut  the  whole  middle,  but  the  nnddle  of 
the  middle  will  be  in  the  middle,  and  the  whole  will  not  be  equal  to  its  two 
halves,  but  larger  than  both  by  so  much  as  the  middle  com&s  to ;)  Eudid's 
lines  must  as  well  be  said  to  liave  no  breadth,  and  his  fKiinf  .s  no  bijxncss. 

In  like  manner,  when  Euclid  and  others  do  make  tiie  term  or  end  of  a  line, 
a  pcnnt ;  if  this  point  have  parts  or  greatness,  then  not  the  pointi  but  the 
outer  half  of  this  point  ends  the  line,  for  that  the  inner  half  of  that  point  is 
not  at  the  end  is  manifest,  because  the  outer  half  is  beyond  it :  arwl  again,  if 
that  outer  half  have  parts  also ;  not  this,  but  the  outer  part  of  it,  ami  again  the 
ooler  part  of  that  outer  part,  and  so  iri  flj/foiftm.  So  that  as  long  as  any  thing 
of  line  remains,  we  arc  not  yet  at  tlie  end ;  and  consequently  if  we  must  have 
passed  the  whole  length  before  we  be  at  the  end,  then  that  end  (or  piinctum  rer- 
mimm J  has  nothing  of  length  ;  fur  when  the  whole  length  is  past,  there  is 
nothing  of  it  leA.  And  if  Mr.  Hobbcs  tells  us  that  this  end  is  not  Jametmiif 
but  only  tignum  (which  he  does  allow  iieit  e»e  nomm  pumii)  even  this  will 
sprvp  our  turn  well  cnouj^h.  Euclid's  lni*.t7«»,  which  some  interpreters  render 
by  signuatt  others  have  thought  fit,  with  Tully,  to  call  punctum:  but  if  Mr. 
Hdibes  like  not  that  name,  we  will  not  contend  about  it.    Xx:t  it  be  punaum. 
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or  let  H  be  tigmm,  or  if  he  plaue  he  may  call  U  vexUhm.  But  tfien  he  »  to 

femembcr  that  this  is  only  a  controversy  in  grammar,  not  in  mathematics; 
and  his  book  should  have  been  intituled  Contra  Grammaticos,  not  Contra 
Geometras.  Nor  is  it  Euclid,  but  Cicero,  that  is  concerned,  in  rendering  the 
GfedL  SvfMiH,  by  the  Latin  pmettm,  not  by  Mr.  Hobbc^a  ngmm.  The 
mathematidan  iseqnally  content  with  either  word. 

What  he  saith  concerning  the  angle  of  contact  amounts  but  to  tliua  much, 
that  by  the  angle  of  contact  he  does  not  mean  cither  what  Euclid  calls  an  angle, 
or  any  thmg  of  that  kind  j  and  therefore  si^a  notfamg  to  the  purpoae  of  iriwt 
was  in  controversy  between  Oavius  and  Peletarius,  when  he  says,  that  an 
angle  of  contact  liath  some  mafrnitude :  but  that  by  the  angle  of  contact,  he 
understands  the  crookedness  of  the  arch  ;  and  in  saying  the  angle  of  contact 
has  some  magnitude,  his  meaning  is,  that  the  aidb.  of  a  circle  has  some  crook- 
edneaa,  or  ia  a  crooked  Uoe :  and  that  of  eqnd  aidiea,  that  ia  die  rooie  crack- 
ed  whose  chord  is  shortest ;  whicli  I  think  none  will  deny,  for  who  ever 
doubted  but  that  a  circular  arch  is  crooked  ?  or  that  of  such  arches  equal  in 
length,  that  is  the  more  crooked  whose  ends  by  bowing  are  brought  nearest 
together?  But  why  die  crookedness  of  an  aidi  afaovld  be  called  an  angjle  of 
contact,  I  know  no  other  reason,  but  because  Me,  Hobbes  fcvea  to  call  that 
chalk  which  others  call  cheese.  • 

What  he  says  here  of  ratios  or  proportions,  and  their  caiculiu  for  eight 
chapters  together,  is  bat  the  same  for  substance,  as  he  bsd  fbrmcdy  sud  in  lut 
■1th  (iinlogue  and  elsewhera.  To  whidt  you  may  see  a  full  answer  in  my  Hob- 
bius  Heauton-tini .  from  page  49  to  p.  88,  w  hich  I  need  not  here  repeat. 

The  quadrature  of  a  circle,  which  here  he  gives  us,  is  one  of  those  twelve  of 
hia,  which  in  my  Hobbius  Heanton-timorunienus,  are  already  confuted ;  and 
la  the  ninth  in  order,  as  X  there  rank  them.  I  call  it  one,  because  he  takes  it 
so  to  be ;  though  it  might  as  well  be  called  two.  For  as  there,  so  here,  it 
consists  of  two  branches,  which  are  both  liilse;  and  each  overthrows  the 
other. 

His  demonstration  of  chap.  33,  where  he  wodd  prove  that  the  i^rq;ate  of 
the  radius  and  of  the  tangent  of  30  degrees,  is  equal  to  a  line  whose  square 

is  «|ua!  to  JO  Rjnares  of  the  seinimHius,  is  confuted  nt>t  only  by  me  in  the 
place  forecitcti,  where  this  is  proved  to  be  impossible,  but  by  himself  also  in 
this  same  diapter,  where  he  proves  sofiictently,  and  doth  confess,  that  this  de«> 
monsti-ation  and  the  47th  proposition  of  the  first  of  Euclid  cannot  be  both  true. 
But,  xvliich  h  worst  of  all,  whether  Euclid's  proprKitlon  he  false  or  true,  his 
dcmunslration  must  needs  be  £idse.  For  he  is  in  thii^  dilemma :  if  that  {vopo- 
rition  be  true,  hw  denKHistrrtion  is  felse,  for  be  grants  that  they  cannot  bo 
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both  true.  And  again,  if  that  proposition  be  false,  his  demonstntioil  is  lo 
too;  for  this  depends  upon  that,  and  therefore  must  fall  witli  it. 

His  section  of  an  angle  in  ratione  data,  has  no  other  foundation  than  lu& 
Supposed  quadiAure.   And  therefore  tbal  being  false,  (his  imisi  &&  with  it. 

His  appendix,  wheraa  he  undertakes  to  show  a  method  of  finding  any  num- 
ber of  mean  proportionals  between  two  lines  given,  dc|x-nds  ujxin  the  sup- 
posted  trutii  oi  his  22d  chapter,  about  dividing  an  arch  in  any  proportion 
given,  as  himself  professes ;  and  as  is  evident  by  the  construction  wliich  sup* 
poses  such  a  section.  And  therefoce,  that  Ming,  this  611s  with  it. 

And  so  this  whole  structure  f  ills  to  the  ground.  And  withal,  the  proposi* 
tion  47,  El.  1,  doth  still  stand  fast,  which  he  tells  us  must  have  fallen,  if  his 
demonstrations  had  stood :  and  i>o  geomctiy  aiid  unltiinetic  do  still  agree, 
which  he  tells  us  had  otherwise  been  at  odds. 


ObaemUiotu,  made  in  several  Places,  of  the  EcUpte  ^  the  Sum, 
June  22,  1666.  •  A""  17,  p.  295. 

The  ob!?erv3tions  that  were  made  at  London  by  Mr.  WiUnghbjr,  Dr.  IV>pe, 

Mr.  liooic,  and  Mr.  Philips,  arc  these : — 

The  Eclipse  b<  <:  in  at  5h.  43  m. 

h.  m. 


It  was 

dark. 

ened. 


I 


T-V  diam. 

4  digits. 

5  dig.. . 

6  dig.. . , 

7  dig.  . 

a  dig.. . 


at  6 
at  6 

at  6 
at  6 
at  0 
at  0 


00 
7 

13 
21 

m 
97 


5  dig. 

4  dig. 

3  dip. 

I  dig. 

O  dig. 


at  7 
at  7 
at  7 
at  7 
»t  7 
«t  7 


m. 

6 
13 
30 
26 
33 
37 


Its  duration  hence  appears  to  have  been  one  hour  and  ri  im.  Its  greatest 
obscurity  somewhat  more  than  7  digits.  About  the  middle,  between  tlw;  per- 
pendicular and  westward  horizontal  radius  of  tlie  sun,  viewing  it  tlirough  Mr. 
fioylc's  Qb^foot  telescope,  there  was  pereeived  a  little  of  the  limb  of  the  moon 
mthout  the  disk,  of  the  sun  :  which  seemed  to  some  of  the  observers  to  come 
from  some  shinina:  atmosplicre  about  the  body  either  of  the  sun  or  moon. 

They  observed  the  figure  of  this  eclipse,  and  measured  tiie  digits,  by  casting 
^  figure  through  a  fi?e-{bot  tdescopc,  on  an  extended  paper  fixed  at  a  certain 
distance  from  the  eye-glass,  and  having  a  round  figure;  all  the  diameters  being 
divided  by  six  concentric  drdes  into  12  digits. 


Tha 


7%e  Madrid  06terwikm, 
made  at  Madrid  by  a  noble  member  of  the  Kojial  Society, 
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the  Earl  of  Swidimli,  as  tfaqr  were  cent  to  the  Jjotd  Visoount  Brounkerj  ave 

these :  At  Madrid,  the  cdip^  began  about  five  o'dock  in  the  nuMning:  at  5h* 
15m.  the  sun's  altitude  was  6°  55'. 

The  middic  of  it  w&i  at  Uh.  2m.  the  sun's  altitude  15  d^.  5'. 

The  end  was  exacdy  at  7  h.  a  m.  die  nm't  attitude  25  deg.  a4^ 

The  duration  was  2h.  4m, 
.  37  Barta  of  the  aun'a  diameter  remained  light,  and  0s  parta  dailc. 

TJie  Paris  Obtervaiiom. 

The  obscrv-ations  made  at  Pam  by  Monsieur  Fayen,  are  theses 

The  edipaebc^an  there  St  sh.  44m.  52aec.  mane;  andendedat7h.43ni.  Osec. 

So  that  its  whole  duration  was  ih.  Sfini.  14  sec.  Tlie  greatest  obscuration  they 
assign  to  have  been  7  dig.  50';  but  they  add,  that  it  seemed  to  have  been  greater 
by  3  minutes;  wluch  M.  Payen  imputes  to  a  particular  motion  of  hbraliou  of 
the  8un*8  globe,  which  kept  that  luminary  in  die  aame  phads  for  the  ^»oe  of 
6  min.  and  some  seconds,  as  if  it  ha<l  been  stopped  in  the  midst  of  ita  OonaO} 
mtlier  than  to  a  tremulous  motion  of  the  atmoqjhere,  as  Schetner  would 
have  it. 

Th<^*  oononve  that  the  apparent  £ameters*were  almost  equal ;  seeing  Uiat  in 
the  phasis  of  >ix  digits,  the  ciicumference  of  the  moon's  disk  passed  through  the 
centre  of  that  of  tlu-  sun,  so  as  tliat  two  lines  drawn  through  the  two  homa  of 
the  sun,  ^made  with  the  common  semidiameter  two  equilateral  triangles. 

Then  they  obaeire,  that  the  b«^ning  and  the  middle  of  this  eclipse  hi^ 
pcncd  to  be  in  the  north  cast  hemisphere,  and  the  end  in  the  south  east.  The 
first  contact  of  the  two  di>ks  was  observ  ed  in  the  superior  limb  of  t!ie  sun's  disk 
in  respect  to  the  vertical  line,  and  in  the  inferior  in  rci>pcct  to  tlie  ecliptic :  But 
the  middle  and  tlie  end  were  seen  in  the  superior  limb,  in  respect  bodi  of  the 
vertical  and  the  ecliptic :  And,  what  to  thia  audior  aeema  extraordtnaiy,  both 
the  beginning  and  the  end  of  this  eclipse  happened  to  be  in  the  oriental  part  of 
the  snn's  tlisk.  Lastly,  They  lake  notice,  that  bv  their  ob^rvations  it  appears 
that  there  is  but  little  exactne^  in  all  the  astrouuinical  tables  predicting  the 
quantity,  bc^tniing  and  duration  of  this  edipse. 

Inguiriet  and  Dire^ns  couccmwg  'Itdei,        Dr.  fKaus, 

A'"  17,  p.  297. 

Dr.  Wallis  liavitig,  in  his  Hypothcsi-?  of  Tides,  intimated,  that  lie  had  reason 
to  believe  that  the  annual  spring  tides  happen  to  be  rather  about  Itie  beginninj^ 
of  February  and  November  than  die  two  equinoxes,  desires  that  some  ititelK' 


Dip 


.VOL,  I.]  nnxoioraicAL  TSikKSACtroNs.  1 18 

sgent  penaBi  at  Londoii  or  Greenwich,  bat  mtfwr  nearer  the  sea  or  upon  the 
sea-shore,  wonld  make  particular  observations  uf  all  the  spring  tides,  (new  moon 
ami  full  moon)  between  this  and  the  end  of  November;  and  noting  the  hour 
land  the  perpendicular  height }  that  it  may  be  seen  whether  those  in  September 
or  November  be  highest:  And  also  to  observe  the  tow  waters;  which  may  be 
■easily  dtme  by  a  mnfc  inade  upon  any  standing  post  in  the  water,  by  any  water- 
■aan  or  other  intd%ent  penon  who  dwells  by  the  water  side. 

-  Comideratioru  and  Inquhiet  toneenifig  2tbist.   Bg  Sir  Robert 

MoBJF.       17>  P'  298. 

It  hang  observed,  that  tides  increase  and  decrease  r^ulaily  at  seversl  seasons 
acooiding  to  the  moon's  age,  so  as  about  the  new  and  full  moon,  or  within  two 
or  three  days  nfter,  in  the  western  parts  of  Europe,  the  tides  are  at  the  highest, 
and  about  the  quarter  moons  at  the  lowest,  tiic  former  being  called  spring  tides  • 
-the  other  neap  tides ;  and  that  aooonfing  to  the  fa^^t  aiMl  eicesaes  of  die  tides, 
the  ebbs  in  opposition  are  answerable  to  them,  the  highest  tide  having  the 
fowpst  ebb,  and  the  lowest  ebb  the  highest  tide ;  the  tide  from  the  quarter  to 
the  highest  spring  tide  increasing  in  a  certain  proportion,  and  fram  the  spring 
iide  to  the  quarter  tide  decreasing  m  like  prc^portion  as  is  supposed ;  and  also 
the  ebb  rising  and  falling  constantly  sifter  the  same  manner :  It  is  wished  that 
it  may  he  inquired,  \n  wViat  proportion  these  increases  and  decreases,  tisingft  and 
fullings,  happen  to  be  in  regard  of  one  another  ? 

And  it  is  supposed,  fircnn  some  obsen'ations  made  by  the  above-mentioned 
gendenuui,  that  the  increase  of  ft»  tides  is  made  in  title  proportion  of  sines, 
the  first  increase  exceeding  the  lowest  fide  in  a  small  proportion,  the  next  in  a 
greater,  the  thirr!  cm  "iter  than  that ;  and  so  on  to  the  middlemost,  where  the 
•excess  is  greatest,  dmnnishing  again  from  that  to  the  highesl  spring  tide ;  so  as 
'die  proportions  before  and  a^tor  the  mitkUe  do  greatly  answer  one  another,  or 
«eem  to  do  so.  And  likewise  from  the  behest  spring  tide  to  the  lowest  neap 
tide,  the  derrrases  seem  to  keep  the  like  proportions  ;  tlie  ehb.«  ri«ing  and  fall- 
ing in  like  manner  and  in  like  proportion^.  All  which  is  siippos'^d  to  take  place 
when  no  wind  or  other  aoddent  causes  an  alteration. 

And  as  it  is  obsen  ed,  that  upon  the  main  sca-shorc  the  current  of  theeflbings 
and  flowings  is  sometimes  swifter  and  sometimes  slacker  than  at  otticrs,  so  as  in 
the  beginning  of  the  flood  the  ti<lc  moves  faster  but  in  a  small  degree,  in- 
creasing its  swiftness  constantly  tilt  towards  the  middle  die  flood,  and  then 
•decKasing  in  velocity  agjun  from  the  middle  to  the  top  of  high  water;  it  is  sup. 
foRpd  tliat  in -equal  spaces  of  time,  the  increare  and  decrease  of  velocity,  and 
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oonsequcntly  the  degrees  of  the  riaiigt  add  frOii^  of  the  mme  in  equal  spaces 
of  time,  are  performed  accordhif  to  the  proportion  of  maea. 

But  it  is  conceivetl  that  the  said  proportion  cannot  hold  exactlv  and  precisely 
in  regard  of  the  inequalities  tliat  iiappen  in  tiic  periods  of  the  tides,  w  hich  are 
oommonly  observed  vod  bdieved  to  iaSknf  oerttin  positions  of  the  moon  in  re- 
spect of  the  eqdnox,  which  ate  known  not  to  keep  e  piedse  and  constant 

course  :  so  that  there  not  intervening  equal  portions  of  time  between  one  new 
moon  and  another,  the  moon's  return  to  tlie  scinie  meridian  mntint  hf  nl'Aays 
performed  in  the  same  time ;  and  consequently  tliere  must  be  a  liku  variation  of 
the  tides  in  the  vdoci^%  and  in  the  risings  and  fallings  of  the  tides,  as  to  equal 
spaces  of  time.  And  the  tides  from  new  moon  to  new  moon  being  not  always 
tftp  ^nmf  in  number,  as  sometimes  but  57,  sometimes  58,  and  sometimes  bQ, 
\\  ithout  any  certain  ordcrof  succ^sion,  this  is  another  evidence  of  the  difficulty 
of  reducing  this  to  any  great  exactness.  Yet  it  is  very  desirable  tiuit  observa* 
tions  be  constantl)  made  of  all  these  particulars  for  some  months  and  even 
years  together.  And  because  such  observations  will  be  tlic  more  easily  and 
exactly  made  where  tb.e  tides  rise  highest,  it  is  presuuied,  that  a  fit  ap(>amtuS' 
b(»ng  made  for  the  purpose,  they  may  be  made  about  Bristol  or  Chcp$tow 
best  of  any  places  in  Ei^nd,  becanse  the  tides  aie  said  thereabouts  to  rise  t» 
10  or  12  felhoms;  as  upon  the  coast  of  Brittany  in  Fnnee,  they  do  to  1$ 
and  14. 

In  onler  to  which  this  following  apjKiratus  is  pnnioscd  to  be  made  use  of.  la 
some  convenient  place  upon  a  wall,  rock,  or  bridge,  8rc.  let  there  be  an  obser- 
vatory, standing  as  near  as  may  be  to  the  brink,  of  the  sea  or  Opon  souic  wallj 
and  if  it  cnnnot  be  wcl!  placed  just  w  liere  the  low  water  is,  there  may  be  a  chan- 
nel cut  from  the  k)w  water  to  the  bottom  of  the  wall,  ruck,  &c.    The  observa^ 
tor^  to  be  raised  above  the  high  water  18  or  20  fiset ;  and  a  pump  placed  per*, 
pendicularly  by  the  wall,  reaching  above  tlie  high  water  as  high  as  conveniently 
may  be.    Upon  the  top  of  the  pump  a  pulley  to  he  fa-teiietl,  for  letting  down 
into  tlie  pump  a  piece  of  floatin<r  wood,  which,  a'^  the  water  comes  in,  may  rise 
and  fall  with  it.    And  because  (lie  rising  and  fuiiiug  of  tlic  water  amounts  to  6o 
or  70  feet,  the  counterpmse  of  tiie  weight  that  goea  into  the  pump  to  haa|f 
upon  as  many  pulleys  as  may  sen'e  to  luaRe  it  rise  and  fall  within  the  space  by 
which  the  height  of  the  pump  exceed-^  tlic  heii^ht  of  the  water;  and  because  by 
this  means  the  counteqwisc  will  rtse  ami  lull  .-loucr,  and  t  ondtquently  by  less 
proportions  than  the  weight  itsd^  the  0rst  pHllcy  may  have  upon  it  a  wheel  or 
two  to  torn  indexes  'at  any  proportion  required,,  so  as  to  give  the  minute  parts 
of  the  motion,  an<l  depree<<  of  risings  and  fall!ntr>.    AM  wbidi  is  to  be  obsecved 
by  pendulum  watches  tiiat  have  uiimites  and  seconds. 
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TofMfCvent  thewiterrroin  rising  aod  fidltng  with  an  undulation,  it  will  be 
proper  that  the  hde  by  tvbich  the  water  entenbe  lew  than  half  the  bore  of  the 
pump. 

The  particular  observations  to  be  made  may  be  as  follows : 

1.  The  degrees  of  rising  and  falling  ot  tho  water  every  quarter  of  an  hour,  or 

as  often  as  may  be,  iVoni  tlic  periods  of  the  tides  and  ebbs;  to-be  observed  night 

and  (lay  for  two  or  three  months. 

1.  'I'lie  degrees  of  the  velocity  of  t  he  motion  of  the  water  every  quarter  of 

an  hour,  for  tadk  wbxtit  tides  together;  to  be  observed  bf  a  second  pendulum ' 

watch,  and  a  log  fastened  to  a  line  of  about  50  fathoms  wound  about  a  wheel, 

3.  Exact  measures  of  the  heiglits  of  every  highest  tide  and  ebb,  from  one 
^riug  tide  to  another,  for  some  months,  or  rather  years. 

4.  The  esact  heiglits  of  spring  tide*  and  spring  ebbs  for  some  yeai  s  together. 

5.  The  direction  of  the  mnd  at  every  obaervation  of  the  tides;  the  tiroes  of 
its  changes,  and  the  degrees  of  its  strength. 

6.  The  state  of  the  weather  as  to  rain,  Itail,  mist,  haziness,  &c.  and  the  times 
of  its  changes. 

7.  At  the  times  of  observing  tiie  tides,  the  Hdght  of  the  thermometer,  the 
hnroRcupe,  and  the  hygroscope ;  the  age  of  the  moon,  and  her  astmuths  and  her 
place;  also  the  sun's  place. 

An  Aeemaa      weomd  Bodkt  latdtf  fiubSAed.  if*  17*     901,  &c. 

I.  Jobannis  Hevelii  Descriptio  Comcta>,  Anno  Mrx  Cimstianas  MDCLXV 

exorti;  urtk  cum  Mantissa  Prodromi  Cometici,  Obsenationes  omnes  prioris 
G^meta;  MDCLIV,  ex  iisque  g^uinum  motum  accurate  dcductum,  cum  Notis 
et  Animadvcrsionibus,  cxhibens. 

This,  book  undertakes  to  give  an  account  of  the  setend  of  the  two  Ute  comets, 
which  appearetl  when  the  other  wn-;  scarce  extinct;  ccmceniing  which,  the  au- 
thor n?--igns  both  its  true  place  and  its  proper  motion;  adding  a  fair  tlclinca- 
tion  of  its  course,  with  tlie  genuine  representations  of  its  licad  and  train,  in 
tuii  day  cf  its  appearing ;  and  subjoining  a  general  description  of  some  of  its 
more  remarkable  phacnomena.  It  was  observed  at  Dantzick  by  the  author  from 
April  6,  ha!f  past  one  in  the  morning,  till  Apri!  '20,  at  three  in  the  morning. 
During  wliich  time  it  went  with  a  moderate  velocity,  ntaking  46  deg.  in  its  orbit, 
according  to  the  order  of  thesigns,  moving  ftcmi  the  breast  of  Fq;asus  towards 
the  head  of  Andromeda,  and  the  left  horn  of  Aries  ;  having,  as  it  is  presumed, 
taken  its  rise  from  above  Sagittar) ,  and  run  through  tlie  breast  of  Antinous, 
under  Aquila  and  tUe  Dolphin  to  tlie  said  Pcgusu^  and  so  on,  as  is  alroidy 
eipreaaed. 
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The  liead  of  it  is  in  the  hook  described  of  a  colour  like  that  of  Jupiter,  all 
along  mudk  brighter  than  that  of  the  former  oomet,  thcnigh  of  a  somewhat  le8» 
magnitade;  having  m  its  middle  only  one  round,  but  very  bright  and  larger 

kernel  or  speck,  resplendent  like  gold,  and  encompassetl  witli  another  more 
dilute  and  seemingly  uniform  matter:  its  tail  being  at  first  about  J  7  dog.  and 
afterwards  20,  and  sometimes  25  deg.  long,  and  divarieated-  towaKk-the  end^ 
which  became  narrower  and^nore  attenuated  as  it  appnncfaed  toward*-  the  ana* 

He  observes,  that  this  star  in  progress  of  time  became  retrograde,  trilenoe  it 
t  ame  to  pass,  tliat  in  the  tTK:)nths  of  June  and  July  it  did  not  appear  again  before 
the  rising  of  the  sun,  tiiough  tiie  sun  left  it  far  behind:  whereas,  if  it  had  pro- 
ceeded toward  the  ^*e  of  Taurus,  it  would  have  appeared  agsin  in  die  motning. 

He  maintains  ttiat  this  comet  was  not  the  same  with  the  former,  which  hft 
thinks  may  be  demonstrated  only  by  a  due  delineation  of  both  tlieir  oounea 
upon  tiie  globe. 

He  eondndes,  i  st,  With  an  intimation  of  his  sense  concerning  two  other  oo-. 
mets  pretended  to  have  been  lately  scen,^  one  at  Rome,  about  the  girdle  of  An- 
dromeda, in  the  months  of  February  and  March,  l664;  the  other  in  Ger- 
many, in  Capricom,  al)out  Saturn  in  the  head  of  Sagittar^',  during  tlte  months 
of  September  and  October,  \665.  2dly,  Witli  an  advertisement  of  what  he 
has  done  in  that  important  wori  fer  the  advanoemeniof  astronomy,  and  the  due 
restitutioa  of  the  fixed  stars. 

The  fecond  part  of  this  book  endeavours  to  justify  the  author's  observations 
touching  the  former  comet,  exacted  agaiast  by  M.  Auzout  in  bcverul  parti- 
culars. 

From  all  which  he  pretends  to  prove  that  be  has  not  erred  in  lus  observation 

of  February  18,  nor  been  prepossessed  by  any  hypothesis,  nor  deluded  by  any 
tiKcd  star,  as  M.  Auzout  thinks  ^  but  that  near  the  first  star  of  Aries  there  then 
appeared  a  phenomenon  most  like  to  that  comet  that  was  seen  some  days  be> 
fore,  if  compared  witii  the  observations  made  tliercuf  Feliruary  12,  13,  14  { 
though  he  will  not  hitherto  positisfl>  determine,  whether  that  phenomenon 
which  appeared  to  htm  February  18,  was  indeed  that  very  comet  which  he  saw 
with  his  nalced  eye  and  efaaenred  with  his-  geometrical  instnwients,  the  said 
13,  13,  and  14th  di^  of  Fdbniary ;  or  whether  it  was  another ;  and  whether 
he  Iiad  lost  that  comet,  which  moved  towards  the  sec  ond  star  in  Aries  :  but 
leaves  it  to  the  learned  world,  and  particularly  to  tlie  Koyol  Society,  to  judge  of 
this  and  the  other  particulars  in  controversy. 
II.  Isaacus  Vossius  *  de  Nili  ei  Aliorum  Fluminum  Origine. 

*  Isaac  Vossiua,  bom  it  Lqrdca  in  l6lS,  wsi  ■  aw  oF  eawiiBaAilr  lilaib  aal  kaniing^  and 
tfOAtlouiUti,  Q(7l^wmi  iadmMiif.  He  mecsiwd  icfcwl  iMMaaw  and  cnwluiiaeart fan 
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In  Number  14  of  tiieae  Tranaactions  tras  given  an'  aoooant  of -the  cause  of 

the  inwi^ton  of  the  NHe,  by  M.  de  b  Chambre:  This  book  is  lo  give 
iinother,  not  only  of  the  inundation,  but  also  of  the  origin  of  that  and  of 
other  rivers,  showing, 

1.  That  dMwe  aiibtemmeous  dtamie(»,  through  whidi -several  philosophers 
teach  that  the  sea  discharges  itadf  into  the  rivers,  are  not  only  imaginaiy, 
but  useless ;  as  it  i??  impossible  for  the  water  to  rise  from  the  subtenraneoUB 
places  up  to  the  mountains,  where  commonly  the  sources  of  rivers  are. 

2.  He  explains  why,  if  a  pipe  be  put  into  a  barin  liill  of  trater,  the  water  is 
aeen  more  nused  m  the  pipe  than  hi  the  barin,  and  rises  higher  according  as 
the  pipe  is  narrow<»r.  On  the  contrarj',  if  the  same  pipe  be  put  into  a  busiii 
full  of  quic  k.Kilvcr,  tlie  quicksilver  is  lower  in  the  pipe  than  in  tlie  basin.  He 
adds,  tliat  this  observation  inakes  nothing  fur  tlie  explication  of  the  origin  of 
rivers ;  beeaose,  tiiom^  it-  be  true'  that  lAie'  water  this  means  rises  above 
its  level,  yet  it  does  never  run  out  at  tlie  top  of  the  pii>e.  Having  said 
thi<;.  he  answers  to  the  other  atgumetUs  oomfDonly  aU^;ed  to  maintain  this 

a.  He  pntemb  tSat  all  rivers  proceed. from  collectloas  of  rain-waters  j  and 

that  as  the  water  that  &lls  upon  hills  gathers  more  easily  together  than  that 
which  falls  in  plains,  therefore  it  h  that  rivers  usually  take  tlieir  source  from 
bills.  Thence  also  it  happens  that  there  arc  more  rivers  than  torrents  in  the 
temperate  acnes ;  and,  on  the  oontrar}',  mora  torrents  than  nvers  m  the  tomd 
zone ;  for,  as  in  hot  climates  the  mountains  are  far  higher,  the  water  that 
descend^  from  thnm  v  itli  iiupetuosity  mm  away  in  a  short  time,  and  forms 
such"  collections  of  water  as  soon  dry  up  ;  but  in  cold  climates  the  waters  run 
off  but  slowljr,  and  are  renewed  and  recruited  by  rain  before  they  arc  quite 
dried- up}  beeanse  the  faifla  are  thcie  lower,  and  the  bed  of  ri\'ers  has  less 
declivity. 

Ilavinn"  thm  fli^conrsed  of  rivers  in  general,  he  treats  of  the  Nile  in  parti- 
cular; and  liierc,  he  proves  by  many  recent  relations,  that  the  sources  (if 
the  Nile  are  on  this  side  of  the  eqiunoKial  in  .^Bthiopia,  of  which  he  give« 

dUTercnt  sovereigot.  He  ticid  a  corrc»pondcnrc  with  Qiieen  Christina  of  Sweden,  who  rmploved 
him  in  aoroe  literary  conunissiooi ;  am)  at  the  Queen's  reqnett  he  visited  that  country,  t;ii.giit 
lwr1baGfMklai|gi4gB|  though  liia  aftBtwawli  diacnded  him,  on  liearii^  that  be  inienikd  to  wrils 
i^rimtSalinMlitt.  In  t<ISS  he  wcdwJ  a  piWBt  rfnwnqr  from  Louii  the  l4th  of  Fnmce,  wtth  a 
cwnplimentary  letter  from  the  iiiiuister  Colbert.  In  l6'70  lie  oinie  to  Engliimi,  wiiin  King  Char!n 
(be  Sd  made  him  caooa  of  Windaor  >  thoi^  he  knew  his  character  weil  enotigh  to  uy,  Uicre  wu 
iiodiliigtfMtVoHiiHfeAiedtobeliefieexeeptdM  Mble.  Voiriiis  wu  mtbor  of  manf  writing*}  ami 
«Bed  at  Windsor  in  if)»9 ;  leaving,  as  siip[)ow<1,  the  belt  pirate  VbOtf  b  ^  w«lM;  wl^'h  ww 
aftcrwaxd*  ponrhaied  by  the  univcrfity  ot  Leydeo.  . 
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an  aocniate  map,  conectii^  many  fridto  whi<^  geogrqthers  have  oommittod 
in  the  description  of  Abyannia,  whidi  dicj  bdieve  to  be  much  greater  than  it 

really  is. 

Tliis  su|^secl,  he  easily  shows  why  the  Nile  yearly  overflows  about  the  end 
of  June :  for,  as  at  that  time  there  fella  much  rain  in  iEthiopin,  it  must  ueeda 
he  that  the  Nile,  whose  source  is  in  that  countiy»  ahould  then  overflow  whei< 

thopo  rains  begin,  nnd  ntrain  snbsido  ulicn  they  cease. 

There  arc  besides  in  this  book  two  other  tracts,  in  the  first,  M.  Vossius  main- 
tuna  that  the  soul  of  animals  is  nothing  hot  lire ;  that  tlwre  are  no  invisible 
atoms ;  nor  so  much  as  any  pores  even  in  the  skin  of  man.    Here  he  treats 

also  of  refmcti(Mis,  and  alleges  the  examples  of  ?cveral  persons,  who  have 
seen  the  sun  by  means  of  refraction  when  he  was  really  under  the  hoii> 
jcon. 

In  the  second,  he  dkeoucMS     some  points  of  the  mechanics  t  and  lebtes, 

among  other  things,  that  the  arrows  and  battering  n.tM(Arkt)  of  the  antients, 

did  as  much  execution  as  our  muskets  and  cannons. 

IIT.  Ty(-  Disecmcmcnt  du  Corps  et  de  I'Ame,  par  M.  de  Cordemoy. 

'1  las  ir  rench  treatiise  examines  the  diiFerent  operations  of  the  soul  and  body, 
and  the  secret  <^  thdr  union ;  pretendh^  to  discover  to  emy  one,  vhat  he  is, 
and  what  is  tiansacting  within  him. 

Patterm  of  the  Tables  proposed  to  be  made  for  observing  Tides. 
By  Sir  Roa.  Morjf.    N'  18,  />.  311. 

Of  these  patterns,  one  is  for  marking  the  precise  time  of  high  and  low  \rater 
during  one  monfli,  tfiat  ia  between  new  and  new  moon,  or  fidl  and  full  moon. 

The  other  for  marking  the  degrees  of  the  risings  and  fallings  of  tlie  water  in 
equal  ftpnt  es  of  time,  aiul  tlie  velocity  of  its  motion  at  several  heights  ;  with 
U»e  degrees  of  lieat  and  cold,  &c.  tliese  particulars  having  every  one  a  ruled 
column  allotted  for  each. 

Other  Jnguine$  concerning  the  Sea,  By  Mr.  Boris.  N'  18,  p.  315. 

Wh;it  is  the  proportion  of  salt  in  the  water  of  difTerent  seas?  Whether  in  the 
same  sea  it  be  always  the  same  ?  If  not,  how  does  it  differ  ? 

What  is  the  rehitive  gravity  of  sea  waters  to  fiwah  waters,  and  ndiat  to  ana 
another  ?  Whether  it  varies  not  in  summer  and  winter,  and  on  other  aooonnts  ? 

And  whether  in  the  Fnine  season  its  gravity  proceeds  only  from  the  greater  or 
le.-s  prcporlion  of  ?alt  in  it,  and  not  sometimes  from  other  causes  ?  Antl 
vriiat  art  the  diifering  gravitiesof  the  tea  water,  according  to  the  diniates  }* 
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What  are  the  odours,  colours  and  tastes  obamabfe  in  sea  wntcr  ? 

What  is  the  depth  of  the  sea  in  several  places,  and  the  order  of  its  in- 
crease and  decrease ;  and  wliether  the  bottom  ot  the  sea  always  rises  towards 
the  shore,  unlea  loddentany  iiitein^>ted  ? 

Of  die  bottom  of  the  sea,  and  how  it  dlfiers  Ctom  the  surface  of  the  earth, 
in  reference  to  fhr  soil,  and  evenness  or  roughness  of  the  superficies  ;  also  the 
stonefi,  minerals  and  vegetables  to  be  found  there  ? 

What  the  figuration  of  the  seas  from  north  to  aouth,  and  from  cast  to  west, 
and  in  the  sevwal  hemiipheraa  and  cUnates  ? 

What  communication  there  is  of  seas  lijr  ttnits  and  sttbtemneous  oon^ 
veyanceR  ? 

Of  tlie  motion  of  the  sea  by  winds,  and  how  for  storms  reach  downwards  i 

Of  the  grand  motions  of  the  body  of  tfie  sea,  espoaaliy  of  the  tides,  their 
nature  and  difl%rences2 

Wliat  power  the  sea  has  to  produce  or  hasten  putrelactioa  in  some  bodieSy 
and  to  prcscn'c  others ;  as  wood,  cables^  &c.  i 

Of  the  power  ascribed  toihe  sea  to  ^tst  dead  bodies^  stacdnum,  ambeigris} 

Of  the  shining  of  the  sea  in  the  night } 

What  are  the  niedical  \  irtue-;  of  the  sea,  especially  agttinst  liydrnphobia  ? 
Wliat  is  its  virtue  to  manure  land )  And  wtiat  are  the  plants  tliat  tlirive  best 
with  sea  water  i 

■ 

SomeComidemionfconcafithg  the  pareiichymatom  Parts  of  the  Body, 
Ihj  Dr.  Edmund  King.   N'  18,  p.  310'. 

The  parenchymatous  parts  of  tlic  bodv  are  (this  writer  oh.'sen  Erencrallv  sup- 
posed by  anatomists  to  be  in  very  many  places  wholly  void  of  vessels,  and  to  hv 
dengned  chiefly  to  fill  ttp  cavities  and  intersttees  between  tlie  vessels,  to  bolster 
up  the  same,  and  to  convey  them  through  the' parts;  whereas  on  examination 
he  has  found  the  parenchyma  of  the  lirer,  IttOgs,  spleen,  kidneys,  &c.  AiU  of 
vessels.* 

OUervaliong  on  POr^eaHont,   By  Dr,  Beale.   N*  18,  p.  330, 

A  good  bistocy  of  petriftction,  and  of  the  luanner  in  w  h'idx  nature  proceeds 

in  that  fijuTntion,  would  be  ven,-  satisfactory.  For  if  we  cou!d  r.lfaiii  to  ihi- 
mode  of  causing  petrifactions  by  art,  directing  the  process  at  pleasure,  sreh 
an  art  might  be  very  useful,  being  applied  to  prevent  the  generation  of  ilie 

*  This  is  the  fabitaiKe  of  Dr.  King's  ooniaxmicatioa,  ntbcr  prolix,  mdcootainit^wnw  vtK>9r>4> 
•mm  not  altcfidiw  ntevntto  tfie  wlject 


PHILOSOPHICAI.  TRAJJaACTION*. 


[anso  1666. 


sione  aud  grave)  in  human  bodies,  or  to  dieeelve  those  concretions  after  the/ 
have  been  there  formed.* 

To  such  reflections  an  extraordinary  case  is  added  by  Dr.  Beale,  beinganamtive 
of  n  stoTi*-  not  long  ^-incc  taken  out  of  the  womb  [or  bladder?]  of  a  woman  in 
his  netghbouphood,  near  Trait  in  Somersetshire,  by  incision,  and  who  aftcr- 
.  wards  was  perfectly  cured,  though  she  had  carried  the  stone  with  extretue  tor- 
ments for  eight  or  nine  yean.  The  operatkm  was  performed  at  Eaaler  iWS  t 
after  which  time  he  weighed  the  stone  and  found  it  wanted  somewhat  of  four 
ounces,  thonph  it  !iad  lest  of  the  weigjht  it  formerly  haci,  being  vorv  light  for  a 
otone  of  that  built,  lie  iuriiier  describes  it  to  be  of  a  wiiitish  colour,  lighter 
than  aah-oolour.  It  had  no  deep  asperities,  and  had  somewhat  of  an  oval  figure, 
hut  less  at«ne«ndihaii a  hetfa^gg,  and  laigcr  «nd  Uiuiter  at  4he«ther  than 
a  goose's^. 

Qf  fTorm  thai  tat  SUmtei  and  Mortar.   By  AL  de  la  Forz. 

N*  18,  p,  921. 

In  a  large  and  very  ancient  wall  of  free-stone  in  the  BenedicUna  Ahbcy  at 
Caen  in  Xonnandy,  facing  southward,  are  found  many  stones  so  eaten  by 
worms,  that  one  may  run  one's  hand  into  most  of  the  ca\'ities.  In  these  cavities 
there  is  abundance  of  live  wonns  with  their  «icreroeRt,  and  of  the  atone  dust 
which  they  eat.  Between  many  of  tfie  cavities  there  renunn  but  leaves  as  it 
were  of  stone,  \  t  ry  tliin,  wliich  jiart  them.  I  have  taken  some  of  lhe«^  living 
worms,  which  I  found  in  the  eaten  stone,  and  put  them  into  a  box  with  'cvrrnil 
bits  of  the  stone,  leaving  them  there  together  for  the  space  of  eight  day  s ;  and 
then  opening  the  boSf  the  atone  seemed  to  me  ao  aenribly  eaten,  that  I  could  no 
longer  donhfclif  It. 

Tlicse  worms  are  inclosed  in  a  shell  which  is  grayish,  and  of  the  size  of  a 
barley-corn,  shiuper  at  one  end  than  the  other.  By  means  of  an  excellent  mi- 
cnMope  1  have  observed,  that  tUs  shell  u  all  overspread  with  Utile  atonea  and 
amall  greenish  eggs ;  and  that  there  is  at  the  aharpest  end  a  little  hol^  by  which 
thew  ercntitrcs  discharge  thdr  excrement;  nnr!  at  the  other  end  a  somewhat 
larger  hole,  through  which  they  put  out  tlieir  tieads  and  fasten  themselves  to 
the  stones  they  gnaw.  They  are  not  so  shut  up  but  that  sometimes  they  oome 
out  and  walk  abroad.  They  are  all  Mack,  about  two  lines  of  an  inch  lo^g,  and 
three  quarters  of  a  )ine  broad.  Ilidr  body  is  distinguished  into  severs]  plies  or 

*  The  mode  in  iriiidi  petrifactioM  irc  tamtei  w  mw  vny  w«]i  nndntood}  but  ths  komrMp 

of  tJiU  natural  prnceit  ibrowi  no  light  rithcr  uprni  lln-  origin  of  urtnaiy  ClIcwB  (wllUW  dwiuksl  iXJIUr 
fOfUina  i»  different)  cw  upon  the  wcnas  »f  preventing  tbcir  forroatioik 
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fbld-^,  nrif?  near  thrir  liesH  »he^'  havfc  thref  f«*t  on  mch  tide,  which  haire  but 
two  joints,  resiemblaig  Uxtteof  a  iuusc.  When  they  move,  theit  body  i&  com- 
monly upwards,  with  (heir  mouth  aganut  lb»  itam*  Thegr  ha«b  •  luge  huAi 
lo^what  flat  and  even,  uf  the  odour  <^  a  tortc^  diell,  witii  tome  smdl  nAite 
hair.  Their  mouth  ia  ako  large,  where  may  be  seen  four  kind?  of  jaw-bonos, 
lying  crosswise,  which  they  move  coatmualty,  c^>emng  and  siiutUng  them  hke  a 
pair  uf  compassea  with  tor  bfandies.  The  jaws,  tin  faoA  aSdii  of  the  mouth, 
are  all  hbek ;  (be'n^er-jaw  has  a  j>Q»nt  the  sting  of  a  bee^  bMtunilBiiiii 
They  draw  threads  out  of  their  mouth  with  their  fore-feet,  using  that  point  to 
range  tliein,  and  to  form  tiieir  »hd!l  of  them.  Thpy  have  ten  ej'cs,  veiy  black 
and  round,  w^«k  appear  to  be  larger  thm  a  pin*l  heaA.  Tbere  are  five  oftliBiir 

oBwdiflideoMihiMd. 

Besides  these  worms,  I  have  found  that  mortar  is  eaten  b)  an  immense  num* 
]x-r  of  small  creatures,  of  the  size  of  cheese  mites.  These  liave  but  two  eyes, 
and  are  blackish. .  They  have  four  feet  oa  each  side  pretty  bnig.  The  point  of 
<haiif  nmwdo  ia  very  ahaffi,  ISkft  that  of  a  apidnr^ 

•  Tow  may  observe  more  of  them  in  walls  exposed  to  the  south  than  in  others. 
The  worms  that  eat  the  ntone  live  longer  than  those  that  eat  the  mortar,  which 
oeuody  i>ve  al>ove  eight  days,    i  have  obeerved  all  their  parts  with  a  good  mi* 
croacope,  mthout  wl^,  and  a  gieat  deal  of  art«Btini»>  ifc  ia.«fifieult  to  aaftllwa»' 
welt. 

I  have  seen  other  very  okl  walls  altogether  eaten,  as  those  of  the  Temple  at 
Paris,  where  I  could  find  no  worms,  but  the  cavities  were  fidl  of  shells  of  vari- 
i  Modi,  divmely  figured  and  tinned  ;  aU  trindi  I  bdiefo  to  be  Hide  aidinala 


Some  pnamaum  Obmmdiom  made  m  SomerietMre^  attd  wearied 
ly  Dr  Beals,   N*  18,  p,  923. 

Tlut  paper  oontidna  only  notice  of  a  quantity  of  oak  treea  Immd  fpig  a  Kttle 
under  tlie  surface  of  the  earth  near  Bridgwater.   Also  of  some  water  that  cattle . 
would  not  drink,  in  the  driest  aeuons.  And  of  quantities  of  dead  eela  found  in 
holes  under  the  ioe. 


Year  of  ^  JFhUom  Period,  hy  a  nav  and  vary  mty  Me^od. 
By  AT.  J.  Db  BiLLY  *    N'  18,  p.  324. 

>Iult^  the  solar  <^  by  484<,  aad  the  hinar  by  4900,  and  that  of  the  in.' 

*  Rather  Jamn  ik  Bj}^  wa«  a  leuned  French  Jetoit,  in  the  Iftb.  caatory,  born  iq 
i602,  and  died  at  IMjaa  1079^  at  77  Jtm  gf  aft.  He 
▼oju.  I,         '  Q 
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diction  by  6916.  ITien  rlivide  the  sum  of  the  firofhtcts  1>y  7980,  %vhich  Is  the 
Julian  period :  the  reniaiudcr  ot  the  division,  without  having  regard  to  the 
qootieiit»  will  be  the 

Ex.  gr.  Let  the  cyc\e  of  the  sun  be  3  ;  of  the  moon  4  ;  and  of  the  indie^  ' 
tion  5.    Multiply  3  by  4845,  and  you  have  14535;  and  4  by 
gives  168OO;  also  5  by  691 6,  which  gives  34580.  .The  sum  of  the  products 
k  6sgi5  j  whlob  bdof  divided  by  798O,  gives  « lor  Hie  quotient,  and  the 
number  0075,  whkh  remiini,  ie  the  year  of  the  Julian  peiiod.  -<  > 

'  -  ■  .  a. 

j4n  j-iccoitnt  of  some  Boons  lately  pidiiiaJwd.    N'  18,  p.  324. 

I.  Tcntaniina  Physico-Theologica  de  Deo,  sive  Tiicolo^a  Stxilastica,  ad 
Normam  Nov»  et  Refonnat»  Riiloeophiae  ooacinnata,  'et  duolnn  fibris  com- 
prehensa. 

II.  Honorati  Fabri,  Soc.  Jesu  Theologi,  Tractatus  duo;  quomdi  Prior  eat  de 
I'lantis  et  de  GeneraUone  Animalium  ;  Posterior,  dc  Homine.  •■■  ■  ■ 

Am  the  nntter  of  this  book  is  ooniidemble,  so  is  the  oider  and  depettdaiae 
of  «U  its  parts  excellent ;  since  all  the  propositions  are  ranged  aoopidifig  fb  a 
^•'nmclrical  method,  and  so  well  disposed  tbat  the  latter  ahvavs  suppose  the 
tunner,  and  seem  to  depend  all  of  them  upon  certain  evident  principles,  whence 
they  flow  by  a  natural  oonseqnenoe.  - :     '  ' 

III.  Relation  du  Voyage  de  TEveque  de  Beryte,  par  la  Turquie,  la  Perae, 
les  hides,  &c.  jusques  au  Royaume  de  Siam,  et  aotres  lieux;  par  M.'de 
Bouiges,  Prestre,  &c.  -r.  ■ 

ThM  author,  employing  his  pen  chiefly,  according  to  his  design,  to  give  an 
account  of  the  success  the  undertaken  of  this  vowigc  had  in  propagating  the 
Chri'  tinn  f:iith  in  the  remoter  parts  of  the  world,  and  relating,  on  that  occasion, 
what  number  of  churches  they  have  founded  in  Cochin  China  and  the  kingdom 
of  Tonquin,  in  which  latter  alone  he  jiffirms  that  tlnere  are  more  than  tliree 
hundred  llioasand  Christouis. 

A  Pcirifaction.    By  Mr.  Pn.  Packer.    A^"  19,  /».  329- 

Near  Wadlcy,  a  mile  from  Farringdon  in  Berks,  there  grows  an  elm  containing 
near  a  tun  of  timber,  which  has  now  lost  the  top,  and  Ins  grown  hollow.  FVom 
the  butt  of  the  tree  one  of  the  spreading  limbs  having  been  formeriy  cut  off 
an  axe,  that  port  of  the  butt,  being  about  H  foot  above  ground,  and  inward  with- 

1.  Opm  Astronomiron ;  3.  Nm-.i  Gcometti*  Clavh  Alplinj  3.  Hsbds  hadttHkmy  4.'  SSdplHnp 
Uu  B^vivus}  and  prrh:^^;  M«ne  (Klien. 

of  inve<.Eig^ii(ig  aodi  iidet  as  Hiittbove,  mflflie  acen  In  Dr.  HhttOBTs  tractlarton  <jf 
Montticto't  PlHlonphinl  ItecNiitioM,  wl.  iu.  pb 

3  *  ^    .  ' 


Digiii<_LU  Google 


VOL.  1.3  MrtlOSOfnCAL  TBAmACTIOVt.  129 

111  the  tnink<rf  the  ttee,  has  oontracted  a  petrified  crust  about  the  thidmeMof  a 

shilling,  all  over  the  woody  p,7rt  'vitliin  tlic  bnrk  ;  the  marks  of  the  axe  also  re- 
maining very  conspicuous  with  tliis  petriticd  crust  upon  it.  By  what  mesn^  it 
rilould  tlius  happen  cannot  well  be  (xmoeived,  sa  there  is  no  wator  near  it,  and  as 
the  port  iaiHbovethftgraiiiid,  and  the  ttw  stilt  grow^  unkw,  bdngpohapi 
cut  at  a  flea.son  when  tlie  sap  was  flowing,  the  oozing  of  the  sap  might  become 
petrified  by  the  air,  and  th«  tree  grow  rottan  and  hoUow  Inward  sinoe  that  ttme. 

Inquiries  concerning  Mines.    Jly  Mr.  Borit:.    N'  19,  p.  330. 

Theijc  queries  are  reduced  by  the  author  to  six  heads : 

I.  The  neighbouring  countiy  about  the  mines.  II.  The  ami  where  the  tninea 
are.  IIL  The  signs  of  mines.  IV.  The  structure  and  other  particulars  belong* 
ing  to  the  mines  themselves.  V.  The  nature  and  drcumstances  of  the  ore. 
VI.  The  reduction  of  the  ore  into  metal. 

/.  Qmiet  on  the  naghimrmg  Cotmiry. 

Wliether  the  country  be  mountainous,  pbin,  or  distinguished  with  vaTes? 
Whether  liiirh  or  low,  &c.  fruitful  or  barren,  cold  or  temperate,  roclty  or  not, 
hoUow  or  solid  ?  Whether  they  run  in  ridges  or  seem  confusedly  placed ;  and, 
if  the  former,  what  way  the  riches  mn  north  and  south,  &c.  tec 
.  Whether  the  counby  be  barren  w  fimitfiil?  What  it  fvoduoe^  and  what  it 
l^pst  abounds  in  ?  '  . 

■  What  cattle  it  nourishes,  and  what  their  nature  and  peculiarities  ? 

The  diseases  and  Bmofthe  inhabitants  longer  or  dwrter  than  ordinn^^  ? 

The  rivers,  brooks,  qwings,  and  otiier  walen;  and  the  nature  of  them  ? 

Whether  the  air  be  dry  or  moist,  hot  or  cold,  clear  or  foggy,  thid^  Or 
tltin,  heavy  or  light ;  any  subterraneous  streams,  and  what  they  are  ? 

ILTktSail.  rr 
Whether  the  soil  be  stony ;  and,  if  it  be,  what  kind  of  stones  itsiboundswithjl^'' 
Whether  it  be  ciay^,  marly,  chalky,  &c?  '  . 

.   ///.  The  Signs  or  hdiaUions  of  Mhm, 
Bjr  «4iatrigns  they  know  or  gueaa  that  there  is  a  mine  in  snch  a  place?  . 
Whether  it  be  observed  tiiat  trees  and  other  greater  plants  seem  to  have  tlieir 

tops  bumetl,  or  otlier  leaves  or  outsides  discoloured  ?  Or  whether  there  be  any 

'  plants  that  a^ct  to  grow  over  such  mines,  or  the  contrary  ? 

What  ookiir  the  stones  and  pdbbles  take  in  ik»  brooks,  springs,  or  other 
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WBten? — Whether  the  waters,  by  their  taste,  smell,  pondecoiuaeac,  &c.  indieaile 
any  minerals  ? — ^Whether  snow  will  not  He,  or  frost  continue  so  long,  or  clew  be 
uc^lected  upon  the  ground,  more  or  less  than  usual  ? — ^Aud  whether  the  dew  or 
the  rain  there  will  diaookmr  wlute  Unen  or  woollen  dolhft,  tpnaA  over  night 
on  the  suriaoeof  the  ground  The  state  of  the  pkoe  at  to  thunder  and  light- 
ning, storms  or  earthquakes,  nocturnal  lights  and  fiery  meteors  ? — What  indica> 
tious  from  mists^  or  the  virguia  divimtoria  / — ^What  signs  atiurd  a  probability 
of  mines,  or  direction  for  foUowing  a  vein  over  hiUs,  valleys,  lakes,  &c. 

The  strata  under  the  sorftoe:  their  number,  nature,  depth,  order,  thiduieas,  kc 
—Indications  by  certain  ftoiiea  or  raarcaaites,  &o— Fecailtar  kind  of  earths. 
Also  heats  or  damps. 

« 

IF.  The  Structure,  &c.  Mmu. 

The  depth  of  the  shaft  or  grove:  what  its  width  and  extent?  Wfiother  the 
vein  run  hori/nntal  or  dip  ?  what  inclination  it  has  ?  Whnt  its  flexures;  and  what  its 
directions  ? — What  air-shaft  belongs  to  the  mine?  Wiictlier  it  be  single,  double, 
fcc.  and  if  several,  what  tl^  distances,  situation,  &c.  ?— What  waters  spring  in 
the  mine$  at'what  depths;  and  thdrquantity  and  nature  ?>-WhBt  expedients  and 
engines  arc  employed  to  free  the  mines  from  water  ? — Wliat  are  the  conditions, 
number,  hv.  df  the  adits  ? — Whether  the  mine  l>e  troubled  with  damps,  and  o( 
what  kind  liiuy  are  ? — ^Wluil  mctliods  tlic  mine  men  use  in  following  the  vein  and  • 
tndng  their  passages  underground  (which  they  call  plumming  and  dyalling) 
Kcording  to  the  several  exigencies?  And  whether  they  employ  the  instrument? 
made  with  the  help  of  the  loadstone,  the  same  way  that  is  u^unl,  or  wlrat  other 
instruments? — What  methods  they  take  to  secure  themselves  from  the  uncertainty 
incident  to  the  guidance  of  magnetio  needles  fiom  the  iron-stone  ore  that-  they 
may  meet  with  un^  ground  ? — How  the  miners  deal  with  the  rocks  and  spar*, 
they  often  meet  with  before  tliey  come  at  the  ore  ?  Whether  they  vise  fire  to 
soften,  calcine,  or  crack  them  ?  Haw  tlii.}-  employ  it,  and  with  what  measure 
of  success  ? — What  instruments  they  use  to  break  the  rock,  &c.  ?  And  how  the 
ifiinemen  woki}  whether  naked  or  dolhed?  And  what  lights  they  nac  ts  work 
by? — How  veins  are  followed,  lost,  and  recovered  ?  And  how  several' miners 
work  on  the  same  vein?  And  what  is  the  best  way  of  getting  all  the  ore  in  a 
vein  and  most  conveniently  ? — How  they  convey  out  their  ore  and  other  lhingi» 
that  are  to  be  carried  out  of  the  mine  ? 

V,    The  Nature  of  Uie  Ore. 

Whether  the  ore  nms  in  a  vein,  or  lie  dispersed  in  scattered  pieces ;  or  be 
fSvided  partly  into  a  vein,  and  portly  into  loose  masses }  or  like  a  wall  between 
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two  rocks,  as  %  were  in  a  deft ;  or  be  interspefied  in  the  firm  rock»  like 
apecUed  marble?  Or  be  found  in  gmm  like  sand  or  gmrel :  an  store  of  excel- 

lent  tin  is  ?nirl  to  he  found  in  some  parts  of  Cornwall  at  the  sides  nnd  in  tho 
channels  of  running  waters ;  or  whether  the  ore  be  of  a  softer  consistence, 
like  earth  or  lome,  as  there  is  lead-ore  in  Ireland  holding  store  of  «lver ;  and 
iron  ore  in  the  north  partti  of  Scotland  and  elsewhere?  And  wint  is  observable 
in  it  as  to  Wflglit,  colour,  mixture,  ice. 

Whether  any  part  of  the  met^nl  be  found  in  the  mine  perfect  and  complete? 

Whether  the  mine  aftbrds  any  parcels  of  metal  Uiat  seem  to  grow  like 
lilants,  as  I  have  sometimes  seen  silver  gronring^  as  it  seemed  out  of  rtone  or 
^lar,  ilbnost  like  blatles  of  grass ;  as  also  large  grains  of  a  metal,  w  hich  aj-'peured 
to  me,  nnA  which  tliose  that  tried  some  of  it,  affirrncd  to  be  pold,  abounding 
in  a  stony  lump,  that  seemed  to  consist  chiefly  of  a  peculiar  kind  of  spur. 
-  The  depth  of  the  vdn.  Its  coooomitants  or  ooat.^ — What  are  the  principal 
qnalltks  of  tliese  extraneous  subsUttees :  as  that  i^par  is  white,  but  transparent, 
almost  like  coarsp  crystal,  he-i'  v,  ))ritt!e,  easily  divisible  into  flakes,  &c  ?  Caulk 
of  a  different  texture,  white,  opake,  and  like  a  stone,  but  much  more  poit^- 
deroos.    Mundick  I  liave  liad  of  a  fine  golden  colour. 

Whether  the  vein  be  indoaed  eveiy  way  in  its  coals  t  or  whether  it  only  lie 
between  them  ? — Whotber  the  vein  be  iminterruptetl,  or  in  some  places 
broken  oft";  and  whether  it  be  abruptly  or  not  ;  and  whetlier  it  be  by  vales, 
brooks,  gtiliets,  &c.  ? — How  wide  the  interruptions  are  ;  what  signs  whereby  to 
fitid  the  vein  sgain? 

What  proportion  of  metal  it  aflbrds?  as  in  our  iron  mines  it  is  obsen-ed, 
that  about  tlirce  tuns  of  iron-stone  will  afford  one  tun  of  metal  :  and  I  have  had 
lead  ore,  which  an  ingenious  man,  to  whom  I  recommended  such  trials,  alhrm- 
ed  to  me  to  sdSnri  three  parts  in  four  of  good  lead. 

Whether  the  ore  be  pure  in  its  kind  from  other  metals  ?  and  if  not,  of  what 
metafs  it  participates  ;  nnfl  in  what  proportion  ?  as  I  have  known  it  observed, 
that  lead  ore,  that  poor  in  its  own  metal,  a^rd&  ntore  silver  than  ottier  { 
and  I  rariember  that  the  ore  latdy  mentioned,  being  rich  in  lead,  scaivftailfanl- 
ed  OS  upon  the  enppd,  an  atom  of  silver.  And  Bibtthenus  infbrros  uSj,  diat  a 
little  gold  is  not  nnfreqnently  found  in  iron-ore.  And  I  have  by  me  SOmC 
gold  that  never  endured  the  fire,  taken  out  of  a  lump  of  tin  ore. 

FI,   RedHClkH  «f  <i«  Ore  into  Metal, 

What  are  the  mechanic  and  previous  operation as  heating,  grinding,  wash- 
ing, &c.  that  are  used  to  separate  the  ore  fri)m  the  heleropeneous  bodies,  and 
prepare  it  for  the  fire  ? — ^Whether  mercury  be  made  use  of,  to  extract  the 
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nobler  from  the  baser  metals  ? — Wheilier  the  burning  and  beating  of  tlie  ore 
be  used  to  prepare  it  for  the  furnace  ? — What  ilux-powdersj  and  other  ways 
they  have  to  try  and  examine  tiie  goodnew  of  the  ore  in  small  quantitiea }— ' 
Whether,  when  they  ^vork  in  great,  they  use  to  melt  the  ore  with  any  flux  or 
additament"?,  or  only  by  force  of  the  fire,  or  in  any  way  betH«!en  both  f 
~What  kind  of  furnaces  Uicy  uae  to  ineli  the  ore  in  ? — lut  kind*  of  fuel, 
end  what  quantities  d*  it,  are  wont  to  be  eipploycd  in  die  fiiiiia«e,  within  the 
compass  of  a  day  or  weelt  ?  How  much  is  put  in  at  a  time  i  Hmr  of^en  it  ia  le- 
neu  cd  ?  and  how  much  ore  in  a  determinate  time,  as  a  week  or  a  day,  is  wont 
to  be  reduced  to  metal  ? — ^Whether  the  ore  be  melted  by  a  wind  excited  by  « 
the  fire  itsdf,  as  in  wind  ovens  7  Or  by  tlie  ooune  of  ivaters  ?  Or  actuated  by 
the  blast  of  bellows? — What  cot^trivanoe  they  have  to  let  or  take  out  Aemefdl 
that  is  in  fusion,  and  cast  it  into  bars,  Bow5,  pigs,  Sec. — What  day,  sand,  of 
moiikl  the)  let  it  run  or  pour  it  through  ?  And  after  what  manner  they  re- 
frigerate it  ?-<-What  are  the  ways  of  distinguishing  them,  and  estimating  die 
gopdness  of  the  metals?— WiMetber  tbejr  do  any  tUng  to  the  metal  after  It  is 
once  brought  to  fusion,  and  if  need  be,  mdt  it  over  again,  to  give  it  a  melior- 
ation  ?  As  when  iron  is  refined  and  turned  into  steel ;  and  what  distinct  fur- 
naces-and  peculiar  ways  of  ordering  tlie  metais  are  employed  to  e^ixt  this  im- 
provement ?~Whetber  in  those  places  where  the  metal  is  melted,  there  be  not 
elevated  some  corpusi  k  ^,  that  stick  to  the  upper  parts  of  the  furnace  or  build- 
ing ?  And  if  there  be,  whether  they  be  barely  fuliginous  and  recrementitious 
exlialutions  or  at  least  in  port,  metalline  flowers? — ^Whether  the  metal,  being 
,brot^t  to  fonon,  afibrds  any  recrements  I^Whedier»  after  the  metal  has 
been  cmoe  mdled,  the  remaining  part  of  die  ore  bei^g  exposed  to  die  wr«  witt 
in  time  be  impregaated,  or  ripeiiiBdsoastoaffi»dinoremetali 

Antuvn  fo  Queriet..  Bjf  M,  Hefeuos.  N*  19,  p,  346. 

The  lni|airies  you  proposed  to  me,  I  imparted  to  several  of  my  kamed 
friends :  but  hitherto  I  have  attained  an  answer  but  to  few  particulars.  Aniong 

the  rest  you  \.ill  find  a  letter  of  the  learned  Johannes  SchefFerus,  professor  in 
tlie  Swedish  univeniity  at  Upsal,  wherein  he  discourses  haodsomely  of  several 
things,  bemg  ready  -to  entertain  a  litersry  conimeree  with  you  about  sbch  mat. 
ters.  'Toucbii^  amber  I  am  almost  of  the  same  mind  with  iiim,  that  it  is  a 
kind  of  fossil  pitch  or  bitumen  ;  seeing  it  is  not  only  found  on  the  sliorc  of  the 
Pnisstnn  sea,  but  also  digged  up  in  subterraneous  places,  some  German  miles 
<listant  from  the  sea,  and  tiutt  not  only  in  sandy,  but  also  in  other  hills  of 
firmer  earth;  of  whidi  I  myself  have  seen  pretty  big  pieoeB.«->Conoeniing 
an-allows,  I  have.fiequentiy  heard  fisheraien  affirm,  that  they  have  here  often 
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IMied  them  out  of  the  bkes  in  the  winter,  hot  I  never  htve  sebi  it  mysc^.-- 

Whilst  I  am  writing  this,  I  receive  letters  out  of  Denmark,  advertising  me, 
that  those  two  learned  men,  Thomas  and  Erasmus  Bartholin,  ir.tcnd  shortly 
to  answer  the  same  queries.  Next  winter,  if  God  vouchsafe  ine  life  and 
faedth,  I  purpose  to  make  « journey  to  Konigsberg,  wbeve  I  hope  to  l|pni 
menjr  things,  esf^ecially  about  amber. 

I  am  very  glad  to  understand  that  you  have  so  good  telescopes,  as  to  make 
such  considerable  observations  in  Jupiter  and  Mars,  as  you  liave  lately  done  in 
England.  I  have  no  letsore  now,  by  reason  of  the  obaenmtiona  of  the  fixed 
stars,  whiih  I  now  almost  constantly  am  employed  about,  to  do  any  thing  in 
the  a(l\aiioiiig  of  telescopes.  I  am  obliged  to  finish  the  catalogue  of  the  fixed 
stars  ;  having  meanwhile  tlie  contentmpiit  to  find  that  many  excellent  persons 
labour  about  the  improvement  of  optic  glasses.  Before  I  conclude,  I  must  give 
notice  to  the  lovers  of  astronomy,  that  on  tiie  Mth  of  8eplember}(N.  S.)  of 
this  year,  I  have  observed  that  new  star  in  Pectore  Cygni,  \\  hich  from  the  year 
1G62,  until  this  time,  has  been  almost  altogether  hid,  not  only  with  my  naked 
eye,  like  a  star  of  lite  6l)\  or  7th  magnitude,  but  also  with  a  very  large  sextant. 
It  is  still  in  the  very  same  part  of  the  heavens  where  it  was  formeriy,  from 
An.  1601,  to  almost  1662.  For  its  distance  from  Scheat  Vtgm  I  liave  found 
35'  51'  and  from  Marcab,  43°  10'  50*,  which  distances,  as  I  have  found 
iu  my  journal,  are  equal  to  those  which  I  observed  An.  l658,  the  1st  of  No- 
vember. For  the  distance  from  Sdieat  at  that  time  was  35*  51*  Vf,  and  from 
Marcab  43°  10"  25' :  It  is  therefore  certain,  that  it  is  the  self  same  star  which 
Kcpk'r  first  saw  An.  1601,  and  continued  until  }662.  But  whftbrr  in  time  it 
will  grow  larger  and  larger,  or  be  lost  again,  time  must  show.  He  tliat  will  ob- 
serve this  star,  must  take  care  lest  he  mUtake  those  three  more  southern  ones 
of  the  sixth  mi^tade,  and  now  hi  11  nminer  somewhat  bvlgitter  than  the  new 
star  in  Collo  C)'gm.  The  highest  of  those  three  is  distant  from  Srlieat  Pegasi 
sf)^  2 )'  45' i  the  nnddleniost  from  the  same  37°  ^i'  20\  and  the  lowest 
36°  4' 30*.* 

Jrmrers  to  Queries.    By  M.  Jon.  Scheffervs.    N'\^,  p.  549. 

That  he  is  confident  the  Royal  Society  of  £agland  will  do  much  good  for  the  . 
advancment  of  useful  knowledge. 

"nait  h*  eonoeivea  aahcr  lo  be  n  kind  of  Ibsail  ^tdi,  wjioae  .veins  lie  at  tile 
bottom  of  the  sea ;  believing  that  it  i«  luodcMd  itt  cowve  of  time,  and  by  the 
motion  of  the  sea  cast  on  sliore. 

1  iiat  It  13  mo6t  certain,  that  swallows  sink  themselves  towards  autumn  into 
loke^  no  otfaenriae  than  frogsi  and  that  many  have  aMared  blm  of  it,  who  . 
•  Por  die  %Rtie  «f  ^  eoortdblisD,  sae  p.  187. 
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had  seen  (hem  drawn  out  with  a  net  togetho*  with  fishes,  and  put  to  the 
aikl  thereby  revived. 
That  \t  is  also  very  true  that  many  aniinalB  there  grow,  white  m  winfcer,  and 

recover  their  own  colour  in  summer.  That  himself  has  seen  and  had  hares, 
whifh  sViout  the  beginninp:  of  winter  and  spring  were  half  whitp,  and  half  of 
their  native  coiour ;  that  in  the  midst  of  winter  he  never  saw  any  but  all  white. 
Thnt  fotes  also  are  white  in  winter,  and  sqoirrds  grayish,  mixed  of  dark  and  ^ 

white  colour. 

I'll  it  fi^lic-s  are  killed  by  reason  of  the  ice  not  being  broken  :  but  first,  in 
pon<is  only  or  narrow  lakes ;  next,  in  such  lakes  only  where  tlie  ice  is  pretty 
thick ;  fur,  where  it  is  thin,  thejr  die  not  so  easily ;  hudy,  that  diose  fishes 
that  lie  in  slimy  or  dayey  ground  die  not  so  soon  a*  others. 

That  neither  oil,  nor  a  strong  biine  of  hay  salt,  is  truly  congealed  into  ioe, 
in  those  p;)rts,  vi/..  at  Upsai  in  Sweden. 

Tiiot  liie  irost  pierces  into  die  earth  two  cubiUs  or  Swedish  elL> ;  and  what 
moisture  is  found  in  it  is  white  like  icet  That  waters,  if  standing,  fiweee  to  a 
greater  depth,  even  to  three  such  ells  or  more ;  but  those  that  have  a  corrent 
hi'i:  thnt  rnpid  riven;  freeze  not  at  all;  nor  ever.bubbling  springs;  and  that  these 
latter  s*xm  even  tu  be  warmer  in  winter  than  in  summer* 

lyie  Method  observed  in  Tramf using  the  Blood  out  of  one  Animal  into 
tuHtiher.   %  the  Him.  Robebt  Bwls.   N*  20,  p.  353. 

The  method  here  described  was  first  practi^  by  Dr.  Lower  of  Oxford. 
Take  op  the  carotid  artery  of  the  dog  or  other  animal,  whose  blood  is  to  be 
transfused  into  another  of  the  same  or  a  different  kted,  and  separate  it  from  tl\e 
ner\  e  of  the  eighth  pair,  and  lay  it  bare  above  an  inch.  Then  make  a  strong 
ligature  on  the  upper  part  of  the  art^  not  to  be  imtied  again :  but  an  incli  be- 
low, vis.  towards  the  heart,  make  another  l^j^tore  of  a  running  knot,  which 
may  be  loosened  or  fastened  as  there  shall  be  oocasioiu  Having  made  these  two 
knots,  draw  two  tlircads  under  t]ic  nrter)  between  the  two  ligatures;  and  then 
r.pen  the  artery  and  put  in  a  quiii,  and  tie  the  artery  upon  the  quill  very  last  by 
those  two  threads,  and  stop  the  quill  with  a  sticlu  After  this  make  bare  the 
jugtdar  vem  in  the  other  dog  about  an  inch  and  half  long;  and  at  each  end 
make  a  ligature  with  a  nmning  knot,  and  in  the  space  betwixt  the  two  running 
knots  drawn  under  the  vein  two  threads,  as  in  the  other:  then  make  an  incision 
in  the  vein,  and  put  into  it  two  quills,  one  into  the  descendent  part  of  the  vein, 
to  reorive  the  bhtod  finm  the  other  dog,  and  cany  it  to  the  heart;  and  the 
otlMrqiiillpat  into  the  other  part  of  the  Jt^jdar  vein,  which  comes  from  the 
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head  (out  of  which  the  second  dog's  own  blood  must  run  into  dishes.)  These 
two  quilk  bdng  put  in  and  tied  last,  stop  them  with  a  sticl^  till  there  be  oecBsion 

to  open  then). 

All  things  hi'iup;  ihm  prepared,  tip  the  dnjj-s  on  tlieir  sides  towards  one  another 
so  conveniently  that  the  quill  may  go  into  each  other,  (for  the  dogs'  necks  cannot 
be  brooght  m  near, '  bat  that  you  must  put  two  or  thne  sevenil  quiUs  more  into 
the  first  two  to  convey  the  blood  from  one  to  anotlier.)  After  that  unstop  the 
quill  that  goes  down  into  the  first  dot^^'s  juirular  vein,  and  thf  otluT  c]uill  ciMning 
out  of  the  other  dog's  arteiy ;  and  by  the  help  of  two  or  three  otlier  quills  put 
into  each  other,  according  as  there  shall  be  occasion,  insert  theni  into  one 
another.  Then  slip  the  running  knots,  and  immediately  the  blood  runs  through 
tlie  quills  as  t!ii  rurrh  an  artery  vet}'  impetuously.  And  iimnediately  as  the  blood 
runs  into  the  dog  unstop  the  other  quill,  coming  out  of  the  upper  part  of  his 
jugular  vein  (a  ligature  being  first  made  about  his  neck,  or  else  liis  other  jugular 
vem  being  compressed  by  one*s  finger ;)  and  let  his  own  blood  run  out  at  the 
same  time  into  dishes,  (yet  not  constantly,  but  according  as  you  perceive  him 
able  to  bear  it)  till  the  other  dog  begin  to  cry  and  £unt,  and  M  into  con- 
vulsions, and  at  last  die  by  his  side.  • . 

Then  take  out  both  (he  quills  out  of  the  dog's  jugular  van,  and  tie  the  run- 
ning knot  fast,  and  ait  the  vein  asunder,  (vi^lich  you  may  do  without  any  harm 
to  tlu-  (log,  one  jugular  vein  being  sufficient  to  ronvey  nil  the  blood  from  tlie 
head  and  upper  parts,  by  reason  of  a  large  anastoinosis,  whereby  both  tlie  jugular 
veins  meet  about  the  kui/nx.)  This  doiw,  sow  up  the  dtin  and  dtsnuss  him,  and 
the  dog  win  leap  from  Ihie  table  and  ahaike  himsdf  and  run  away,  as  iif  nothii^ 
ailed  liim. 

And  tliis  I  have  tried  se\'eral  times,  before  several  in  the  universities,  but 
never  yet  upon  more  than  one  dog  at  a  time  for  want  of  leisure  and  convenient 
supplies  of  several  dogs  at  onee.  But  when  I  return  I  doubt  not  but  lo  give  you 

a  fuller  account,  not  only  by  bleeding  several  dogs  into  one,  but  several  other 
creatures  into  one  anotlur,  as  you  rlid  propose  to  me  before  yoli  left  Oxford; 
which  will  be  very  easy  to  perfonn,  aiul  will  aft'ord  many  pleaiianl  and  jicrhaps 
not  unnsefiil  experiments. 

But  because  there  are  many  circumstances  necessary  to  be  observed  in  the 
performing  of  this  experiment,  and  that  yon  tn;n  bette  r  dircrt  any  one  to  do  it 
without  any  danger  of  killing  the  other  dog  Uiat  is  to  receive  the  other's  blood, 
I  will  mention  two  or  thice. 

First,  That  you  ftsten  the  dogs  at  surh  a  conveiuent  distance,  that  the  vein 
nor  artery  be  not  stn-tched;  for  then  being  contrscted,  they  will  not  admit  or. 
convey  so  much  blood. 

TOL.  I.  R 
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JDCcondiy,  Tliat  you  constantly  observe  the  pulse  beyood  ihe  qiiiU  in  the  dog's 
jugubtf  v«in  Cwlsich  it  acquire*  finm  the  tmpiAae  of  the  uterial  htoai :)  For  if 
that  fails^  then  it  is  a  sign  the  quill  is  stopped  by  some  congealed  blood,  so  thai 
you  must  draw  out  the  arterial  quill  frnni  the  other,  and  with  a  pmhe  upefi  the 
ftmagc  again  in  botli  of  kheoiy  that  the  blood  may  have  its  free  cour^*  again. 
For  it  roust  be  ex{>ectedwkHi  the  dog  that  bleeds  inlo  the  odwr  has  lost  much 
blood,  that  his  heart  will  beat  very  faintly,  and  then  the  impttlse  of  blood  being; 
weaker,  it  will  be  apt  to  congeal  the  sooner,  ^o  thnl  at  the  latter  end  of  the  work 
you  mu?t  draw  out  llip  quill  oftener  and  clear  the  passage;  if  the  dog  be  faint 
hear  led  us  many  are,  tUougli  some  Stout  fierce  dogs  will  bleed  freely  and  uninto*- 
niptfldly  tin  they  are  oonvidaed  and  die.  But  to  prevent  this  tradble,  and  make 
the  eyponWnt  ent&in,  you  must  bleed  a  great  dog  into  a  little  one,  or  a  inastiflf 
into  n  n\T,  as  I  once  tried,  and  the  little  dog  bled  out  at  least  double  the  qnr'ntity 
q{  his  owu  blood,  and  left  the  mastifT  dead  upon  the  table ;  and  after  he  wa&  un- 
tied he  ran  away  and  shaked  himself,  as  if  he  had  been  only  thrown  into  water. 
Or  else  you  may. get  three  or  four  several  dogs  prepared  iu  the  same  manner; 
and  when  one  begins  to  foil  and  leave  off  bleeding  administer  another,  and  I 
am  confident  one  dog  will  rct^ive  all  their  blood,  (and  perhaps  more)  as  long 
as  it  nins  freely,  till  they  are  left  almost  dead  by  turos :  provided  that  yon  let 
out  the  blood  proportionably  as  you  let  it  go  into  the  dog  that  is  to  live. 

Tliirdly,  I  suppose  the  dog  that  is  to  bleed  out  into  di>hes  wiD  endure  it  the 
hotter  if  the  dogs  that  are  to  bo  administered  to  siipplx  his  blocwl  be  of  near  an 
equal  age,  and  fed  alike  the  day  before,  that  both  their  bloods  may  be  of  a  near 

atrcnglh  end.tenipef* 
Ttieie  aie  many  things  I  have  obser\'ed  upon  bleeding  dogs  to  death,  wfaidi 

I  have  seen  since  your  dejarture  from  Oxford,  whcrcoi  I  shall  give  you  a  re- 
lation hereafter ;  in  the  mean  time,  since  you  were  pleased  to  mention  it  to  the- 
Soyal  Sodety,  witb'a  praniiae  to  give  them  an  aocxiunt  of  this  experiment,  I 
could  not  but  take  the  first  opportunity  to  clear  you  from  that  obligation,  &c. 

So  fiir  this  lettiT  :  the  direclions  ulu'reof  liavinp^  btxn  crirefrlh-  nh'erved 
by  those  who  were  employed  to  make  the  ex[)enment,  have  hitlierlo  been  at- 
tended with  good  Bucxxss}  and  that  not  only  upon  animals  of  the  aame  qiecies 
(•a  two  dogs  liitt)  and  then  two-  dwep)  but  also  npon  seme  of  very  dlfiemt 
species,  as  a  sheep  and  u  dog;  the  former  emitting,  the  other  recHving. 

NotP  only,  that  instead  of  a  quill  a  small  crooketl  thin  pi])c  of  silver  or  brass, 
so  slender  that  the  one  end  may  enter  into  a  quill,  and  having  at  llie  oilier  end* 
that  is  to  enter  into  the  vein  and  wtety  S'  sniaU  knob,  for  the  better  fastening 
Aem  to  ib  with  a  thread,  will  fae-nMch  fitter  than  a  straight  pipe  or  quill  Ibr  this 
operation :  for  ao  they  are  much  more  eai^  to  be  managed. 
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It  is  inteodcMl  that  these  trials  shall  be  prosecuted  to  the  utmost  variety  the 

subject  will  bear:  As  by  exchanging  the  blood  of  old  and  young,  ntst  and 
healthy,  hot  and  cold,  fiiTCi-  aiul  fenrful,  lame  and  wild  animnl^,  he.  and  that 
not  only  of  the  same  but  also  of  ditiercnt  kinds.  For  which  en<l,  and  to  im- 
prove this  noble  experiment,  eitlier  for  kitowledge  Of  tne^  OF  both,  some  ingi^* 
nioiis  men  have  already  proposed  considerable  trials  and  inquiries ;  of  which  ]x'r- 
haps  an  aooount  will  be  given  hereafter.  For  the  present  we  shall  only  subjoin 
some 

Comidcratiom  aboiU  Experiments  of  this  Kind. 

I.  It  may  be  coasidered  in  them,  that  the  blood  of  the  emittent  animal 
may  after  a  few  minutes  of  time,  by  its  circulation,  mix  and  run  out  with  that 
of  the  recipient.  Wherefore  to  be  assured  in  these  trials  that  all  the  bkod  of 
the  redplent  u  run  out,  and  none  lefl  in  him  but  the  adventitious  blood  of  the 
emittentj  two  or  three  or  more  animals  (which  was  also  hinted  in  the  method 
above)  may  be  prepared  and  administered  to  bleed  them  all  out  into  one.  * 

3.  It  seems  not  irmtional  to  guesa  afordiand,  that  the  exchange  of  blood  will ' 
not  alter  the  nature  or  disposition  of  the  animda  upon  whidi  it  shall  be  prac- 
tised; though  it  may  be  thought  worth  while,  for  satisfaction  and  certainty,  to 
detcnnine  that  point  by  expcriuioiUs.  The  c-asc  of  exi  haupng  the  blood  of 
animals  seems  not  like  that  of  grafting,  wltere  the  scion  turns  the  sap  of  the 
Stock  grafted  upon  into  its  nature;  the  fibres  of  the  adon  so  straining  the 
iuice  which  passes  from  the  stem  to  it,  as  thereby  to  change  it  into  that  of 
the  scion  ;  whereas  in  this  transfusion  there  seems  to  lie  no  such  percolation  of 
the  bloud  of  aniimtls,  whereby  tiiat  of  tlie  one  siipuld  be  changed  into  the  na- 
tive of  the  other. 

fl.  The  most  probable  use  of  this  experiment  may  be  oonjectuied  to  be,  that 
one  animal  may  live  with  the  blood  of  another;  and  consequently,  that  those 
qyiimals  that  want  blood,  or  liave  corrupt  blood,  may  be  supplied  from  others 
with  a  sufficient  quantity,  and  of  sudi  as  is  good,  provideid  the  transfusion 
he  often  rqwated,  by  reason  of  the  quick  expense  that  is  made  of  the  blood.**  ' 

Ah  Account  of  some  Sanafive  IFafers  in  IJer^fortUliirc. 
.  ,  By  Dr.  BsALE.        20,  p.  3o8. 

There  are  two  springs,  says  the  writer  of  this  communication,  in  Herefordshire, 

*  When  these  expcrimcnis  were  fint  projected  Uicre  w«  i  degree  of  enlboiiaaDi  wiUi  rei^ect  to 
tbsrankef  ilMn,wliwhbiK)taiicnaiiooBOB  whooea^^  Tinte,  bawtrvc,  hu  dmm  the  va. 

o'lty  of  diose  expcctntioiK  which  philoMipTu  rs  i!u  ii  i  iiti  rt3initl  as  to  the  fKHiibilby  of  MmovHig  di*- 
tatet,  and  leugtbeuing  ihc  natiual  term  of  liib,  b}-  such  mcaiu. 
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wliereof  one  is  within  about  a  boit  or  bow- shot  of  the  top  of  the  near  adjoining 
htU  of  Malvern,*  and  has  had  a  long  and  old  fiune  ibr  healing  the  e)-e». 
When  he  was  lor  some  yours  molested  with  tetter*  Oil  the  b;ick  of  one  and 
s<)iri(:tiiTic>  c;f  Ixith  his  hands,  notwithstanding;  all  endeavours  of  his  friends  and 
skiltul  physicians,  he  was  speudily  healed  by  a  neighbouring  spring  of  far  less  fame. 
Moreover  tliis  spring  healed  very  old  ulcers  on  the  1^  of  a  poor  fellow,  after 
other  applications  had  been  useless.  And  by  many  trials  upon  his  hands  and  the 
tetters,  Dr.  B.  was  iK-rstiaded  tlmt  in  long  droughts  and  1  i-tiTiL^  dry  frosts  these 
waters  were  more  etfccLually  and  more  speedily  healing  tliau  at  other  times. 

Of  Vitriotate  fTater,  &e.   By.  Dr.  BsjILe.    N*  20,  p.  559. 

1  wish  we  had  a  full  accomit  of  our  salt  springs  at  Droitwich  near  Worcester, 
and  at  Nantwich  in  Chesliire,  and  any  other  salt  ^ngs  in  England.  It 
should  be  inquired  at  what  distance  they  are  from  the  sea,  or  from  salt 
fluxes,  from  hills,  and  how  deep  in  the  vales  ?  What  the  weight  ?  Whether 
in  droughts  or  long  frosts  the  proportion  of  bait  or  weight  increases  i  Whe- 
ther the  ctrth  near  the  springs,  or  in  thtir  passage,  has  any  peculiar  ferment, 
or  produoes  «  hnc^hncss,  if  it  lests  after  it  is  well  drained  ? 

Inquiries  for  Turkey.    By  Mr.  JL    N"  20,  p.  360. 

1.  In  what  part  of  Turkey  the  Rusma  is  to  be  found  ;  and  in  what  quantity? 
Whether  the  Turks  employ  it  to  any  other  u.ses  besides  that  of  the  taking 
away  of  hair  ?  Whether  there  he  different  kinds  of  it?  How  it  is  used  to  take 
ofThatr,  and  how  to  get  store  of  it  ? 

2.  Whether  the.  Turk"?  do  not  only  take  opium  thcmscK  i  s  for  strength  and 
courage,  but  also  give  it  to  tlieir  horses,  camels  and  dromedaries,  for  the  same 
purpose,  when  they  find  tlicm  tired  and  faint  in  their  travelling?  What  is  the 
greatest  dose  any  men  are  knovm  to  have  taken  of  opium }  end  how  pre- 
pared? 

3.  Whnt  effects  are  observed  from  their  u.sc,  not  only  nf  opium,  but  also  of 
toffee,  batiung,  shaving  their  hcatls,  using  rice;  and  wiiy  they  prefer  that 
which  grows  not  unless  watered,  before  wheat,  &c.  ? 

4.  How  their  Damasco-stcel  is  ma<le  and  tempered  ? 

5.  What  is  their  way  of  dressing  and  making  leather,  whidi  though  thin  and 
supple,  will  hold  out  water  ? 

•  An  e:«e]Ii  III  account  ibe  Mdven  rjir\iig,hy  Dr.  Wiill>  b  lo  be  fbaad  fat  lb«4$di  ud  30lh 
vwli.  of  (be  TwMcliioiia. 
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6.  What  method  they  obwrve  in  iHreeding  thoae  eKoellent  hones,  they  ara 

so  much  fan  ltd  for  ? 

7.  Whether  they  be  so  skilful  in  poisoning  as  is  said;  and  how  their  |>uisuiis 
■are'curaUe  ?  '  \ 

8.  How  the  Armenians  keep  meat  fresh  and  sweet  so  long? 

9.  What  arts  or  trades  htiyo  they  worth  learning  ? 

10.  Whether  there  be  a  tree  about  Damascus,  caiiecJ  mouslac,  whicli  evorj- 
year  about  Uie  month  of  December  is  cot  down  dose  by  the  root,  and  within 
four  or  6ve  months  shoots  up  again,  bringing  forth  leaves,  flowers  and  fruit, 
and  bearing  but  one  applo  nt  a  time? 

11.  Whetlier  about  Ueame,  in  the  southern  {lart  of  Arabia  Felix,  there  be 
gnipes  vnthottt  any  grains  ?  And  whether  the  people  in  that  country  live,  many 
of  them,  to  120  years  in  good  health  ? 

12.  Whc  tlu  r  in  Giiulia  there  be  no  poisonoos  creatures  {  and  whether  the 
serpents  there  are  without  poison  ? 

13.  Whether  all  fruits,  herbs,  earth,  fountains,  are  naturally  sal^h  in  the 
iale  of  Cypms  i  And  whether  those  parts  o£  this  isle,  whidi  abisand  in  Cyprus 
trees,  are  more  or  less  healthful  ? 

14.  What  store  of  amianthus  in  Cypnis ;  and  how  it  is  worked? 

15.  Whether  mummies  be  found  in  the  sands  of  Arabia,  tliat  arc  the  di  ied 
flesh  of  men  boned  in  those  sandy  desots  in  travelling^  And  in  what  respects 
they  differ  fn>m  the  embalmed  ones  ? 

\6.  Whether  the  parts  about  the  city  of  Constantinople  or  Asia  Minor  be 
as  subject  to  earthquakes  now  as  formerly  ?  And  whether  the  eai>tem  winds  do 
not  plague  the  and  dty  with  mists,  and  cause  that  inconstancy  of  weather  it  is 

•    SIlbjcLt  to  ? 

17.  Whether  the  earthquakes  in  Z;uit  and  Cephulonia  be  so  frequent,  as 
now  and  tlien  to  happen  nine  or  ten  times  a  mouth  ?  And  whether  tltcse  isles 
he  not  veiy  cavernous  ? 

,  18.  What  is  the  hdght  of  mount  CSsucaaos,  its  position,  temperament,  &c.? 

19.  With  what  declivity  t\u:  watrr  runs  out  of  the  Euxine  Sea  into  the  Pro- 
pontis  ?  With  what  depth  ?  And  if  the  many  tides  and  eddies  called  Euripi 
have  any  certain  periods  ? 

20..  Whether  the  CasfNan  empties  Itsdf  into  the  Euxine  sea  by  any  panage 

uiuier  ground  ? 

21.  By  what  inland  possages  they  go  to  China  ? 

22.  Whetlier  in  the  aqueducts  they  line  the  inside  with  as  good  plaster  as 
{lie  ancients  did  ?  and  bow  it  is  made  i 

33.  To  inline  after  those  excellent  works  ot  antiqnily  with  whidi  that 
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country  «^x}Uttdg.  Aitd  particularly  tiie  sizM  and  !»truclure  of  t^^  aqucdl^cU 
nude  about  CoBstantinoplc  by  Soiyman  the  Maignifioent,  &€. 

Optk  Ghuet  made      Rocli  Crystal.    By  EvsTMmio  Dmm. 

A"  20,  p.  3(>2. 

Though  it  be  commonly  believed  that  rock  crystal  is  t\ot  fit  for  optic  glasses, 
because  tlieie  arc  many  veins  in  it  j  yet  Eustachio  Divitii  made  one  of  it^ 
^'hidi  he  says  prov  cd  an  excellent  one,  though  full  of  veins.* 

Jn  Account  of  the  Vse  of  the  Grain  of  Kermes  for  Cohratum.  By 
M.  Fejisv,  jipothccary  at  MontpeUier,    N'  20,  p.  ti62. 

The  grain  of  kcnnes  is  here  di!^criht(l  to  be  an  excrescence -f-  growing  upon 
the  wood,  and  often  upon  the  leaves  of  a  shrub,  J  plentiful  in  Languedoc,  and 
gatiicred  in  the  end  of  May  and  the  banning  of  June,  foil  of  red  juice.  Two 
u«es  are  mentioned  of  this  giain,  the  one  for  niedicuie,  .the  other  for  the  dydng 
of  wool ;  of  which  last  alone  notice  is  here  taken. 

They  take  the  kermes  when  ripe  and  spread  it  upon  linen,  turning  it  at  first 
(whilst  it  abounds  in  moisture)  twice  or  thrice  a  day,  to  prevent  its  heating. 
When  there  appean  red  powder  among  it,  they  separate  it,  paasing  it  through 
a  sieve  ;  and  then  a^un  spiread  out  the  grain  upon  the  linen,  until  there  be 
perceived  the  same  red  powder  :  and  at  the  end,  this  red  powder  appears  about 
and  on  the  surface  of  the  grain,  wtiich  is  still  to  be  passed  through  a  ueve  till 
it  render  no  iiiora> 

In  the  beghming,  when  the  snail  red  grama  are  leen  to  movei,  as  they  will 

*  It  is  a  queatkm  wheUier  Ukmc  war  trae  vein*  or  only  Ki]iei£cial  itrictum  9pd  slight  sctatrJies. 

t  Theae  grams  or  rj<  renmcM,  at  thajr  m  called  are  pradnced  by  an  inaeet  tefnnl  fay  naturaiists 
cjtn/s  ilkis.  The  femal«  insect  punctures  the  biirk  and  leaves  of  the  tJmib  on  which  it  is  fiA\nA ;  de< 
posits  its  eggs  in  a  sort  of  nidus  thus  funned,  loses  its  original  shape,  and  dies.  Its  rcliquiie,  with  Ottt 
coDUiiied  eggs,  acquire  the  .ippearance  of  grains  or  excrescences  (analogous  to  gall-nui«)  trcm  ulnch 
iMue,  after  a  oenaintiiM  (if  ao  mcanuct an; taken  lodeatrojr  tbem)  a  amiaberot  yotmg  insects. 
Tin  mi-powd^,  mrntiooed  in  tlw  tabieqiiKitt  pnt  of  this  ^aper,  oomifU  of  Iffva^  deatnyed  by  tb* 
proccis  of  ^prnkliiig  tin-  grains  with  vinegar  and  aftLTw  anh  drying  them. 

J  The.  tree  or  sjirub  on  whicb  tba  ken^cs  iuect  is  found  is  the  qvrrru*  eoccifrra.  Linn,  In  the 
floatb  «f  fhnee,  nd  te  MNne  of  the  ptmnoett  of  Spun,  numbers  of  people,  chiefly  women,  (who 
ftw  this  purpivtc  1<"t  thfir  nails  grow)  are  etiiploj-ccl  in  picking  these  insects  from  tbe  kavM  an4 
branches  of  iliis  »p«xies  of  oak.  1  iiey  aie  lued  t br  (iycing  woollen  ctolh  of  a  scarlet  colour,  and 
coQstitute  an  article  of  oooiinetcc  of  ao  sntall  coosidemtion  to  both  the  above-nKutioned  coua^rios 
The  colour  thcjjr  ^ve  ii  nwce  durable  thin  that  of  cocUneal,  bnt  not  t^biigMi  beooe  a  skkc  Ii<»^ 
quent     «C  the  iMar  n  oiodm  liBMa, 
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do,  they  are  sprinJdfid  over  with  itnoi^  TinegaT,  aud  rabbed  b^ween  one's 
buidB ;  aftenmrds,  Utder  bdb  are  Ibnned  of  theni,  vhidt  are  expoaed  to  the 

atlti  to  i-irv. 

It  this  red  powder  should  be  let  alone,  without  pouring  vinegar  or  some 
other  acid  liquor  upon  it,  out  of  every  grain  there  would  be  formed  a  little 
ily,  which  wmild  ak^  and  fly  up  and  down  for  a  day  or  two,  and  at  fast  dnmg- 
ing  its  colour,  fail  down  quite  dead,  deprived  of  all  the  bittemeat^  which  the 
gfains  whence  they  are  generated  had  possessed. 

The  grain  being  altogether  emptied  of  its  pulp  or  red  powder,  is  washed  in 
wine,*  and  then  exposed  to  tiie  sun.  Being  well  dried,  it  is  mbbed  in  a  sack 
to  render  it  bright ;  and  then  put  up  in  small  sacks,  putting  in  the  midi^t,  ac- 
cording to  the  quantity  the  grain  htis  afforded,  10  or  12  pounds  (for  a  (]uintal) 
of  the  dust,  which  is  the  red  powder  that  came  out  of  it.  And  accorduigly 
.  as  the  grain  affords  more  or  less  of  the  said  powder,  dyers  buy  more  or  less 
«f  it. 

It  is  to  bo  noted,  that  tlie  first  r«I  powder  which  appears  issues  out  of  the 
hole  of  the  grain,  that  is,  on  the  side  where  the  grain  adhered  to  the  jjlant ; 
and  that  which  aix>iit  the  end  appears  sticking  on  tlic  grain  has  been  alive  in 
<he  hudc,  having  pteroed  its  cover,  though  tfie  hole  whence  it  commonly 
issues  remains  dose  as  to  the  eye. 

Booh  hadg  PubnOed,       20,  p.  564. 

I.  Pinnx  Rcrum  Natunfinm  firittanianun  oontincns  Vcgetabilia,  Aninwlia 
ct  Fossil i.i,  in  hoc  insula  reperta,  Inchoatus.  Attth,  Christophoro  Merret, 
Med.  D.  ct  utriusque  Societatis  Rigise  socio. 

The  learned  author  of  this  book  has,  by  his  laudable  example  of  collecting 
together  what  natunl  things  are  to  be  kmmd  here  in  England,  invited  the 
curious  in  all  parts  of  the  world  to  attempt  the  like,  and  thereby  to  establish 
the  muelj  desired  and  highly  useful  eomnieree  anionc;  naturalists,  and  tO' 
contribute  everj'  where  to  the  composing  of  a  genuu>e  and  full  history  of 
vtatore. 

II.  Placita  Fhiioaaphiea  Goarini.   The  chief  subject  of  this  treatise  is  natanl 

phiU)^)j>liy  ;  iipon  many  important  questions  whereof  it  enlarges,  as  those  of 
the  motion  of  the  celestial  bodies,  of  light,  of  meteors,  and  of  the  vital  and 
animal  functions;  leaving sometunes tiie common  opinions,  and  delighting  in 
the  defence  of  paradoxes. 

III.  Gil  Orpinum,  per  Laurentium  Bellini,  uovis?imi  depreherisum. 
A  Treaiisc  uu  tlie  Organ  of  Taste.    By  Lawrence  Bellini.* 

•  iieilini  was  bom  ai  Fiomice  in  i6m,  and  studied  at  PUa,  where  the  expencM  of  hi»  education 

ffta  defisgred  tgr  IMioand  11.  duaq^  wboM  tatneit  lie  mcoMalvtly  obtaiacd  iliefnilKMnUp*  of 
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Hijs  author  propofiing  to  himsdf  to  dtsoover  both  the  |>riiid))at  oifan  of 

taste  and  the  nature  of  its  objef  t,  begins  with  the  bttcr,  and  examines  first, 
what  i>  taste?  He  judges  that  it  is  caused  by  nothing  hut  sahs,  which  being 
variously  figured,  affect  the  tongue  variously ;  alleging  this  for  his  chief  reason, 
thst  the  salt  which  is  extracted  by  chemists  out  of  any  mizt  body  wltttever 
carries  away  with  it  all  its  taste.  He  adds  that  the  teeth  in  grincUng  the  food 
serve  much  to  extract  this  salt;  and  that  the  teeth  are  «o  ncfx-<<;ar  v  (or  prepar- 
ing the  aliment,  that  certain  animals  vvhiuh  ^in  to  have  none  have  thein  in 
their  stonuch;  that  nature  has  put  at  the  entiy  of  the  palate  of  those  that 
are  altogt  tlic-r  dt^t  tutc  of  them  certain  moveaUe  ineqvnlities,  which  are  to 
thcnj  instead  of  teeth. 

But  then,  secondly,  conccrniiiic  the  organ  of  taste  he  is  of  opinion,  that  it  is 
neither  the  flesh,  nor  the  tongue,  nor  the  glandules  called  aniygdalinje,  but 
tihose  little  eminences  (papilke)  that  are  found  upon  the  tongue  of  all  anhnala.. 
He  observes, 

1 .  That  from  the  middle  of  the  tongue  to  the  root,  as  al-^o  towards  tlic  tip, 
there  are  found  innumerable  little  eminences  called  papilla;,  but  from  the  tip 

.  of  the  tongue  unto  the  string  there  are  observed  none  at  all. 

2,  He  hath  found  by  experiment  that  if  you  put  sal  ammoniac  upon  the  [Is 
of  the  tongue,  those  eminences  are  not,  you  will  liavc  iiotnste;  but 
that  you  will  perceive  a  taste  as  soon  as  you  put  any  of  that  salt  upon  those 
parts  of  the  tongue,  where  those  eminences  or  papilla  are  met  with.  He  there- 
fen  infers  thai  those  eminences  are  the  pnndpel  oiganof  taste. 

logicj  jthilosophj,  {)liy«ic,  and  anatomy,  in  Uut  celebrated  univcziitj.  lie  was  afierwanU  appoimed 
phydcbn'lo  CenDoIlL  hmhrom^  tbe  iatrfgnet  of  his  iMt  he  tent  tbsfrvMr  nd  taoSi&net  of  that 

prince ;  and  being  stigmatized  as  an  enemy  to  religion,  he  experienced  much  unpa^inr^s  during  liis 
latter  dayn.  living  in  conittant  dread  of  popidar  fiiry.  He  pobltihed  sevenl  medical  and  aiulomiral 
treatises,  \nz.  De  Uriais  ct  Pul«ibus;  De  Sangutnta  Mttuuone;  Oe  Febribua;  De  Morbu  Capitis  el 
Peciaris>  Sec  Tbcw  have  been  collected  into  one  4Kk  vulume,  which  hps  ofiea  been  icpriDted. 
JBelHni  v«s  •  nan  of  gmt  kmuog  and  vei^  eoniUenble  talents,  but  waa  tonlbndef  naortnig  lo 
ini-rli.inic  .l1  .ind  mathematical  priuciplc  tor  (-xiiLiinidg  ihi-  natural  and  awAidflMmaoillHlordie  Int. 
man  body.    He  died  at  Florence  in  17  03^  being  6o  yciai  of  age. 

+  Tlie  teeth  secve  twopnipoaes,  yi«,  &r  sehing  the  fbod.  as  in  atdmala  of  prey,  andlbrroasdcs- 
lion,  in  which  operiition  the  saliva  becomes  mixed  vi  iiti  the  food.  In  fiihes  the  tcctli  are  merely  inistrn- 
roenfs  ot  prehc'DikJo  or  Btuarc,  and  arc  not  at  all  •■ubservicnt  to  iJie  preparation  of  their  food,  the 
aoivcni  power  of  the  gMlik  juice  not  reqniring  in  them  any  such  aid  J  1"  a.s!iertion  that  certain  ani- 
tnala  havelcedtinUieiriMiaaGlt  iaabiolutnljriUae^  llie  mediauical  explanation  here  gtvcn  of  ihe 
•eosoflf  tailing  niw^  as  ml|^  be  expected  from  one  of  fha  ftinden  of  die  iatrooutliematKal  sect 
Tt  wa^i  long  rtvelvtM,  but  is  now  justly  discarded.  Sails  make  ibc  grt»ateiit  iroprCMion  upMt  the 
litUic  of  the  tongue,  i.  e.  arc  tbe  most  ssftid  of  all  substances^  not  in  cooaojaeoce  of  their  peciiltar 
conliffinliqa^  Iqtof  dKirna^randpeiftcttoltdiilHy. 
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3.  He  a&surea  that  with  a  microaoopc  many  small  holes  may  be  seen  in  those 
^firings  or  papillas,  at  the  bottom  ivlieieof  Hhere  are  small  nerves,  lenniiiating 
there.  ditieeto  totAamm  this  in  liTifeand  haJthy,  not  in  imaA  nr  ^Hjffnfii 

animals. 

Having  laid  down  tliese  observations,  he  concludes,  that  taste  is  performed 
in  the  foDowing  manner,  via.  that  the  partides  of  adt  passing  through  those 
pores  whkli  pierce  the  papillaiy  emincnoes,  and  penetrating  as  6r  as  to  Ihe 

nerves,  m^^et  lliein  there,  and  by  means  of  their  small  points  prick  them  ;  whirh 
pricking;  ronstitiUes  taKfe  In  the  meantime  he  acknowledges,  that  before 
him  Maipighi,  professor  at  Messitiu,  Imi  made  some  of  th^  discoveries. 


qfike  hh  Solar  EeSpte,     M.  Hsfmim,  N*ih  p»  369. 
This  cskiilatkm  is  now  ufldm. 

The  Flf^re  of  the  Siars  in  the  CoyiftfrJfafioji  of  Ct/emis;  together  mfh  the 

Ncii^  Siar  i/i  it,  very  lateli/  seen  by  M.  Heveuis  again.*  iV"  21 ,  p.  372. 

The  figure  of  that  constellation  with  tlie  new  star  in  it  was  thus,  hastily 
dnwOf  sent  over  by  that.obBermc 

Onda  ^ 
ale  • 

•  * 

» 

Li  ancone  jila  Aust, 

Inavcotie  hPtdim 

*  Nova  ante  pecltu 
•a 

in  Coto 


sfe  ARosiro. 


v6l.  I. 


•  See  Na  19.  p.  Ii7. 
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To  Measure  the  Dktwcfers  of  the  Planets,  and  the  Parallax  <ff  the 

Moou.    B;i  M.  Air/.ovT.    iV  21,  />.  373. 

I  applied  myself  last  summer  to  measuring  the  diameters  of  the  sun,  moon, 
and  the  other  planets,  by  a  method  which  M.  Picard  aud  myself  have  esteemed 
the  best  of  all  that  have  been  practised  hithertot  since  we  can  take  ^  diame- 
ten  to  second  minutes  being  able  to  divide  one  foot  into  34,000  or  30,000  parts, 
scarce  failing  as  much  as  in  one  part  only,  or  to  three  or  four  seconds.  I  can 
well  assure  you,  that  the  diameter  of  the  sun,  taken  in  his  apogee,  has  not 
been  mndi  less  thm  31  in.  87  or  40  sec.  and  oertunly  not  less  than  31  m.  85 
sec.  and  thstat  present  in  his  perigee  it  doci  not  exceed  32  m.  45  sec.  but  niaj 
be  le<;s  by  a  second  or  two.  Wliat  is  at  present  troublesonie  i.s,  that  t!ic  ver- 
tical diameter,  which  is  the  most  easy  to  take,  is  diminished,  even  at  noon,  by 
eight  or  nine  seconds,  because  of  die  refractions,  which  are  mucii  greater  in 
winter  than  summer  at  die  same  height}  and  that  die  faoriaontal  diameter  ia 
difficuh,  because  of  the  sw  ifl  motion  of  the  heavens. 

As  for  the  moon,  I  never  yet  found  her  diameter  less  than  '2Q  m.  44  or  45 
sec.  aud  1  have  not  seen  it  exceed  33  m.  or  if  it  has,  it  was  ouiy  by  a  few  se- 
conds. But  I  have  not  yet  tsEen  her  fai  all  situations  of  the  apogees  and  peri, 
gees  which  h^pen,  with  the  conjunctions  and  quadriluies.  I  have  found  a 
way  to  know  the  parallax  of  the  moon,  by  the  means  of  her  diameter:  viz, 
if  on  a  day  when  she  is  to  be  m  her  apogee  or  perigee,  and  in  the  most 
northerly  signs,  you  take  her  diaineter  towaida  the  horinm,  and  dien  towards 
the  south,  with  her  altitudes  above  the  horizim.  For  If  the  observation  of  the 
diameters  be  exact,  as  in  these  situations  the  moon  changes  not  considerably 
her  (Ustance  from  the  earth  in  six  or  seven  hours,  the  difference  of  the  diameters 
win  riKMr  the  proporfckmtfieK  is  of  her  distance,  with  respect  to  thesemtdia- 
meter  of  the  earth.  TTie  same  would  yet  he  practised  better  in  the  fJacea  where 
the  moon  jKisses  through  the  zenith  than  here;  for  the  greater  the  difference 
is  of  the  heights,  the  greater  is  that  of  the  diameters.  If  one  were  under  the 
same  meridian,  or  the  same  azimuth  in  two  very  distant  places,  and  took  at 
tfte  same  time  Ae  diameter  of  die  moon,  it  wouM  efiect  the  same  thii^ 
though  not  so  exactly. 

From  what  has  been  said  may  be  collected  the  reason  of  the  observation 
which  M.  Heveliua  has  made  in  an  eclipse  of  the  sun,  touching  the  increase  of 
the  moon'a  ifiameler  near  the  end.  For  the  moon*s  diameter  most  change  in 
the  edipses  of  the  sun  according  to  the  places  where  they  tiap{)en,  and  accord- 
ing to  Uie  hour  and  height  of  the  moon.   And  had  the  edipse  been  in  the 
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Cvwui^f  thacootmy  would  hnre  h^ipened ;  for  tlie  moon  in  that  eclipse,  be* 

ginning  in  the  morning,  was  higher  about  the  rnd  than  at  the  beginning,  was 
nearer  us,  and  consequently  must  appear  larger;  but  if  the  edipse  should  hap- 
pen in  the  evenii^,  she  would  be  lower  at  the  end,  and  theiefbce  aiore  di«- 
toot  ffom  lis,  and  oonaeqoently  «ppMr  leas.  So  alio  tn  two  difl«cnt  |4icei> 

one  having  the  eclipse  in  the  morning,  and  the  other  at  noon,  the  moon  mu$t 
appear  lar^^er  to  him  that  liath  it  at  noon:  and  sHp  Tnnst  likewise  appear  larger 
to  tiio^  who  shall  have  a  less  elevation  of  the  pole  under  tiie  smxc  meridiaa, 
because  the  moon  wOl  be  nearer  thenx 

Jteleitiofi  o  f  the  [supposed]  Loss  of  the  Method  of  preparing  the 

Bononian  Sto/ie  for  shining.    Anonymous.    N'  21,  p.  575. 

In  this  short  notice  an  apprehension  is  expressed  lest  the  art  of  preparing 
and  calcining  the  Bononian  stone,  so  as  to  possess  the  property  of  absorbing 
■nd  emitttng  light,  ahoold  be  lost.* 

DeicripHon  ^  a  Swedish  Stone,  which  affords  Su/phar,  Fitriol,  Alum, 

and  ]^fimuni.    N'  21,  p.  375 

Tltere  is  a  stone  in  Sweden  of  a  yellow  colour,  intermixed  wiUi  Areaks  of 
wlHt^  « if  compoBed  of  gold  «nd  nhwr,  and  voy  hemj.  It  h  found  in  firm 
mdki,  and  runs  in  veins,  upon  vhwli  lliejf  ky  wood,  and-4et  H  on  fire.  When 

the  !:tone  is  thus  heated  they  cast  water  upon  it  to  make  it  split,  and  then  dip  it 
up  with  mattocks.  This  done,  th^  break  it  into  flOMller  pieces,  and  put  it  mto 
iron  pots,  of  the  dwpe  represented  by  fig.  I,  pi.  4 ;  the  moufh  of  the  one  gomg 
into  the  other.  These  they  place,  the  one  in  the  oven  upon  an  boo  forii 
slofnng,  so  that,  the  stone  bein;:;;  incited,  it  may  run  into  the  other,  which  stands 
at  the  mouth  of  the  oven,  supported  on  an  iron.  The  first  running  the 
stone  is  »ulphur. 

The  remainder  of  the  burned  stone  »  carried  out  and  laid.upon  a  hjgfi  UD, 
where  it  lie*  expoaed  to.  the  ran  and  air  for  ^  spaoeoCtiivo  yean;  itlhcri  take* 

*TlMBdogiteitoiiebaliai7lfeipar(iiilpliaieoriMiyta    Iteartorpreparianf  it«»a*  toto. 

come  plvosphoraiceiiC  (the  accidental  diwrn-ery  of  an  Italian  shoemaker)  has  never  Ix-en  lost,  thwi^ 
many  have  iimde  ■  great  Mcret  of  it  Tbc  fiixxsa  is  very  iimple.  The  stone  being  calciued  and 
palvenzed  k  ma6a  into  thin  cakes  with  moci^ge,  which,  afler  being  dried,  are  put  upon  chaiead 
sad  nlyMled  lo  the  hast  of  •  nmbenting  foraace.  In  this  state,  if  it  be  exposed  to  the  sun's  nyt 
Ar  •  ftw  miniiMs  and  {mmetfiately  afterwaids  brought  into  the  dark,  it  will  appeer  Iohmkru.  The 
prpparod  otkes  nuist  he  carefully  preserved  from  damp.  See  Malpighi'i  obtervstioos  on  the  fiolognian 
stone  in  the  xiitfa  vol  of  the  Trowctions.  and  aa  account  of  Mr.  Canton's  mediod  of  aiakii^  a  lihaa. 
yhomt  tbtt  wiU  ioiliae  and  cnil      8te     fiokilte  ilRaa  iB  ite 
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fire  of  itsetf,  yielding  a  thin  blue  flame,  scarce  cliscemible  in  the  day  timCj  and 
leaving  a  blue  dust  behind  it  i  which  the  workmen  observe  and  mark  with 
wooden  inns.  .  This  they  dig  up  md  ewiy  into  the  worluhoiise,  putting  it 
into  large  tubs  of  w  ater  to  infuse  about  14  hours.  The  water  they  afterwaids 
boil  in  kettles  as  we  do  saltpetre,  and  put  it  into  cooling  tu})s,  in  whidi  crass 
sticks  are  plat^,  and  on  them  the  vitriol  fastens  like  si^ar-caiKly. 

The  waler  thtt  lemtfim «Aer  tile  cxtraetiea  ef  die  vkikl  famixed  with  an 
c^;hdi  pift  Of  urine  and  the  lyes  of  wood-adiei,  which  is  agnn  boiled  veiy 
strong,  and  bdng  set  to  cool  in  tuba  with  «KMa  slidks«  the  dttn  fiutenaon 
these. 

In  the  water.which  remains  afier  (he  ahun,  is  found  a  sediment,  vrhich,  being 
separated  horn  the  water,  ^  ^  en  ov(n%  end  wood  bud  upon  it,  anl  fiied 
tiU  it  becoi.ie  red,  whidi  n»>kee  fhe  Quiumnj^  wherewith  diey  pidnt  their  houses^ 

and  make  plaster. 

Hiere  is  a  kind  of  stone  in  tlie  north  of  England  yielding  the  same  8ub> 
atanoes,  except  minium.* 

J  SAotccr     Jthet  ht  Ae  Arc/Upelago.    ^  Cqpt,  fFk.  BjmLT, 

'  DecemWr  Q,  l63J-,  riding  at  anchor  in  the  Gulf  of  Volo,  about  ten  o'clock*' 
that  night,  it  began  to  rain  sand  of  ashes,  nnd  conhnnod  till  two  o'clock  the 
next  morning.  It  was  about  two  inches  thick  on  ttic  deck,  so  that  we  threw  it 
evefteaid  with  diovels,  as  we  did-  snow  the  day  before.  The  quantity  of  a 
Inishfl  we  brought  home,  and  presented.  tO'  several  friends,  especially  to  the 
masters  of  the  Trinity  House.  Tliere  was  no  winrl  stirring  when  thc^e  a^hcs 
fell;  and  they  not  only  fell  in  the  places  where  we  were,  but  likewise  in  other 
parts,  as  ships  were  coming  lium-St.  John  d*Acie  to  our  port ;  though  at  that 
time  a  hundred  leagues  fiom  us..  We  compared  Hem  adies  together,  and  found 
th^  both  altk^.  . 

'    CQUcernin^  Salatmtuiers  living  in  Fire.    Bjf  M.,  Steso. 

N'  21,  p.  377- 

M.  Stcno  states,  that  a  knight  called  Cor\ini  had  as.<^ured  him,  tltat  luiving 
caat.e  sabmaader,  brought  by  hinkout  of  the  Indies,  into  the  fire,  the  animid 
thoenpoB.  swelled  presently,  and  then  Yoroited  a  quantity  of  tbidi  dimy  matter; 

*  *  The  mincnU  above  described  U  a  pp^ibcal  aliuninoDui  m,  and  occun  to  roauy  olltcr  couiiiriei  js 
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which  put  out  the  coals  that  w  t  n  in  contact  with  it,  to  which  the  salamander  re 
tired  immediately,  puUiiig  tUcin  out  again  in  the  «nne  nuHinerassoonasthey  re-  ' 
Itiw^Uni,  and'  by  this  meMis  saving  himself  from  the  force  of  the  fire  Ibr  tlie 
•ipaoeof  two  hours.  The  genflcin.ui  was  then  unwilling  to  Ini/.ard  the  crcuttire 
ftnv  further :  That  aften^'nrtls  it  lived  nine  months :  lliat  he  had  kept  it  ele- 
ven months  witiiout  any  oilier  food  besides  what  it  took  by  licking  the  earlli 
<ni  wludi  it  moved,  and  on  which  it  had  been  hrought  out  of  the  Indies;  which 
at  first  was  covered  with  a  thick  moistiu-e,  but  being  dried  afterward,  the  urine 
of  the  animal  ^en  etl  to  moisten  the  same.  After  the  eleven  months,  tlie  ow  ner 
having  a  mind  to  try  how  the  animal  would  do  upoa  Italiuu  earth,  it  died  three 
ityt  after  the  earth  had  been  changed.* 

1  .    A  Relation  of  an  uncomtnon  Accident  in  fn-o  aged  PersoM, 

hi/  Mr.  CoU'RF.SSR.  N'ilyp.liSO. 
'  The  first  of  these  relations  sets  forth  tliat  the  Rev.  Mr.  Jos.  Shute  of  Devon  ■ 
lihire,  when  at  the  age  of  61,  cut  a  new  tooth,  y^.  iiue  third  grin^  in  the 
upper  jaw.  The  second  relation  states,  that  Maria  Stert  of  the  same  ooiinty^ 
l^;ed  75,  about  the  40ili  year  of  her  age  lost  three  of  her  upper  incisores  or 
cotters,  the  other  drawn  out,  and  so  remained  toothless  as  to  them  for  about 
ft6  years ;  when  she  penxsved  tiiat  a  new  tooth  came  forth  (without  any  pain) 
next  the  canini  of  the  left  cheek.  And  about-two  years  after,  another  tooth 
grew  out  likewise  without  pain,  close  by  the  former:  The  first  whereof  ne\'er 
came  to  above  half  the  length  of  her  former  cutters,  the  Utter  scarce  breaking 
the  skin.  They  both  however  proved  serviceable  till  lAoot  riz  weeks  since,  when, 
as  die  was  eating  no  hard,  crusty  or  solid  food,  that  tooth  which  came  out  first 
fell  into  her  mouth,  though  she  had  not  perceived  it  to  be  loo-se  before,  nor  haA 
sutFered  any  pain  from  it.  It  had  not  a  fang  like  other  cutting  teeth  ^i^ciaorcs) 
but  much  less  and  shorter.   The  other  abides  firm  and  serviceable.  ' 

An  Acemtnt  of  hvo  Books.    N*  21,  />.  381. 
I.  Ismadis  Bulliakli-f*  ad  Asbx>nomos  Monita  duo :  Primum,  de  Stella  Nova, 

*  The  silamaoder  (Lntrta  SMmmdra,  Uu.)  i>  «  native  &f  many  put*  of  Europe,  aixl  U  ii 
medentelx  large  linrd,<if  a  HMft  ootonr,  wMi dcepjrelktw  si>c,u  uikI  patches:  it  delighu  iti  ihmp, 
tbadjr  placet,  bikI  h  nahirally  prDvIJcd  withawhkish  flokl,  exsmliiig  diroitgli  the  nunirrtHis  .iiu!  Iflrge 
pores  of  its  tkioi  and  whkh  it  KxnctiinM  evco  diiduurges  to  some  little  diitance  around  it :  in  coow- 
^uenca  qf  tbhit  fa  not  w>iiniinejlh»1y  rifcttaiby  the  ftrorf  fiw  ai  an  mmaiata  Arte  natnre  woald 
be,  but  remain*  like  the  mail  and  many  other  crcatiirei,  unscorciied  for  a  «m«l)  spire  of  time. 
"Whether  the  Indian  talaimnder  here  mentioneJ  was  the  same  ipccic*  or  not,  it  h  iiiijiu^iblc  to 
determine. 

^  i  Imad  JBoUiakl,  iheautbentflUiliMk  wai  b«mat  Lmo,  in  tiw  Mettf  Fnmce^  in  l€0S,  and 
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quae  ia  GiUo  Ceti  ante  annos  aUqaot  Tin  a*.  Alteniiiif  de  McbnlolR  in 
dtomedm  GnguU  jwite  Boiesf  ante  biemdiiin  itenuii  arta. 

The  chief  end  of  the  author  in  pubUshing  this  tract  seems  to  be  to  excite 
astnmoinen  to  A  diligent  ofMervatkm,  tiothc^  thatnew  atarintiienedkoftlie 

Whale  to  be  seen  in  February  and  March  next;  and  of  thai  other,  ip 
northern  part  of  Andromeda's  ginlle,  to  be  seen  at  tliis  litne. 

As  to  the  former  of  these  stars  he  afhrms,  that,,  as  it  Iuls  appeared  for  many 
yean  ia  the  said  place,  ao  it  will  in  the  beginning  of  Mudn  nest  appeu*  eqad 
to  the  itaiB  of  the  third  magnitude,  or  perhaps  larger ;  and  that  about  the  en4 
of  the  same  month,  if  the  crepuscle  do  not  hinder,  the  greatest  phasis  of  it  will 
appear,  if  it  keep  the  same  analog}'  of  motions  and  periods^  which  it  observed 
hwa  An.  1038  to  An.  1664.  Where  he  takea  notice  of  the  causes,  why  Hs 
bvogieateatappearanoeseouldnot'be  aeen  An.  l664,  1665,  1666;  and  hoar 
he  comes  to  know  that  in  the  beginning  of  March  next  it  wi!!  equal,  or  even 
exceed  the  stars  of  the  third  magnitude;  noting,  that  fnm  ilic  observations 
hitherto  made  of  this  star,  it  is  manifest  that  the  greatest  phases  every  year  an- 
ticipate hy  3d  or  as  days;  liEnasmuch  as  An.  16O0  its  greatest  appearanee  waa 
about  the  end  of  October  and  the  beginning  of  November;  An.  1661,  about 
the  end  of  September  or  the  beginning  of  October  ;  An.  1662,  about  the  end 
of  August,  &c.  so  that  this  year  it  muat  be  in  March,  if  the  former  analogy 
bold. 

He  oolleets  ^lO  from  the  obaervi^ns,  that  one  period  from  the  greatest 
phasis  to  the  next  con^ist"^  rf  about  333  days:  but  that  the  interval  of  the  time 
between  the  times  of  its  beginning  to  appear  equal  to  the  stars  of  the  sixth 
magnitude,  and  of  ita  ending  to  do  so,  consists  of  about  ISO  days:  And  that  ita 
greatest  appcaianee  laata  abinit  15  ikya :  All  whidi  yet  Im  waU  have  under- 
stood with  some  latitude. 

Thi<:  done,  he  proceeds  to  the  investigation  of  the  causes  of  the  vir-issitudes 
in  the  emersion  and  disappearance  of  this  star,  and  having  remarked,  mat  ihc 
^iparent  increase  and  deocase  of  every  hidd  body,  prooeeds  eitiier  from  ita 
dianged  distance  from  the  eye  of  the  observ  er,  or  from  its  various  site  and  posi- 
tion in  rejipect  of  him,  by  which  the  angle  of  vision  is  changed;  or  from  the  in- 
dcase  or  diminution  of  the  bulk  of  the  lucid  body  itself:  and  having  also  de- 

became  .1  cf  Tebrated  astronomer  and  mathematiciMi,  and  the  aathor  of  leveral  ingenioas  books  on 
those  vcience*;  panicul.irly,  1 .  PhikJaiu,  or  a  Treatise  on  the  true  System  of  the  Worki  j  '2.  Attrooo* 
mia  Philolaica ;  3.  A  Treatijie  on  Spind  Llaesj  4.  The  two  Adnionitiona  noticed  in  the  above  Article; 
A.  Hit  Aritfanwlk  «f  Infinites,  poUklMd  ia  l6S2«  ^da^m  diflua  aoaplifiiailkNKtf  Dr.  WiUis's  Inatii* 
MtNsanBirijaGt.  BuMMdwa  ite«w<aiwtstfaawM  iMWCikMstfBttopWarfiiiiiiwlBMllai 
liyjMlhodit 
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moiMbsted  it  impocrible  that  tlus  star  dwuld  move  in  a  code,  or  in  an  ellipsis; 
and  fmvfd  it  improbable  tliat  it  vhoiild  move  in  a  strai|^t  line;  he  condnde^ 

that  there  can  be  no  other  genuine,  or  at  least  no  other  more  probable  cause  of 
its  emersion  and  occuitation  than  this,  that  the  larger  port  of  that  round  body 
is  obscure  and  inoonspioioAs  to  us,  and  its  lesser  part  Indd,  die  whde  body 
taming  about  its  own  centre  and  one  au,  vherebjr  for  one  detenninale  ipoe 

of  time  it  exhibits  its  lucid  part  to  the  earth,  for  another,  subducts  it :  it  not 
being  likely  that  tires  should  be  kindled  in  the  body  of  tbnt  star,  and  that  the 
matter  thereof  should  at  certain  times  take  Are  and  shine,  at  other  times  be  ex- 
tingiudied  on  the  oonsumption  of  diat  matter. 

As  to  the  other  star,  in  the  girdle  of  Andromeda,  seen  about  the  beig^ning 
of  1665  ;  he  relates,  that  when  in  the  end  of  1664  the  world  beheld  the  then- 
appearing  comet,  astronomers  observed  also  titis  new  plienomenon,  which  was 
called  by  them  Nebidofla  In  Cingulo  Andromedse.  Conoeming  which  he  notes, 
that  the  same  had  been  already  seen  many  years  before  by  Simon  Marius,  viz. 
An.  1612,  when  with  a  telescope  he  searched  for  the  satellites  of  Jupiter,  and 
ol^erved  their  motions.  He  farther  shows  that  it  has  formerly  appeared,  about 
150  years  ago,  and  been  taken  notice  off  by  an  expert,  though  anonymous 
astvonomer ;  triiose  words  he  dtes  out  of  a  manusci^it,  brought  out  of  Hol- 
land by  the  excellent  Jacobus  Augn^itus  Tliuanus,  returning  from  his  embassy 
to  Paris ;  wherein  also  was  marked  the  fifairc  of  tfint  ^'hrnnTncncn.  From  all 
this  he  collects,  that  whereas  tliis  star  lias  been  seen  turmerly,  and  tltat  ISO 
years  ano^  but  yet  neither  observed  by  Hfippardnia,  nor  any  other  of  the 
ancients  that  we  can  fold ;  nor  also  in  the  former  age  by  Tycho  Brahe,  nor  in 
our  age  by  Bayerus ;  and  appeared  also  in  the  month  of  November  last  much 
lessened  and  obscure,  after  it  had  two  years  ago  shone  very  bright;  that  there- 
Ibie  it  must  needs  appear  and  ^sappear  by  turns,  like  those  in  the  ne^  of  the 
Whale  and  Swan. 

II.  Entriens  sur  les  Vies  et  sur  les  Owviagea  dcs  plus  exoellfens  Fdntres, 
Anciens  et  Modemes,  par  M.  Felibien. 

Trials  proposed  "by  Mr.  Botlb  to  Dr.  Lower  for  the  Improvement  of 
tranrftmng  Bloodout  of  one  Uve  Animal  into  another.  N'  22,  p.  385. 

1.  Whether  by  this  way  of  transfusing  bloo<l,  the  disposition  of  individual 
animals  of  the  same  lund  may  not  be  much  altered  i  As  w  lieiiier  a  fierce  dog, 
Ij  bring  often  quite  new  stocked  with  the  blood  of  a  cowardly  dog,  may  not  be> 
come  more  tame,  et  vice  vena  f 

2.  Whether  immoflintcly  upon  unbinding  a  dog,  replenished  with  adventiti- 
ous blood,  he  will  know  and  £nm  upou  iiis  master,  and  do  the  like  customary 
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things  as  before  ?  And  u  hetiier  he  will  do  audi  tilings  better  or  worse  at  some 
time  after  the  operatiou  i 
a.  Whether  tUoae  dogs  that  hare  fwcDdiaiities  wilt  have  them  cither 

abolished,  or  at  least  much  iinpaintl  f)y  transfusion  of  blood  ?  (As  whether  the 
bloc<l  of  a  ir  is'tif^',  being  frequently  transfused  into  a  folooiL-hound  tWatpmiel, 
will  not  pcjudicc  them  in  point  of  scent  i) 

'  4.  Whedier  aoqmred  habits  will  be  destroyed  or  impaired  by  tiiis  caqperiment? 
(As  whether  a  dof^  taught  tofetdi  and  carry,  or  to  dive  after  ducks,  or  to  set, 
will  nfter  frequent  and  full  recruits  of  the  blood  of  flogs  unlit  Ibr  those  exerdscs, 
be  as  good  at  them  as  before  ?) 

5.  Whetlter  any  oonsidersfaie  change  is  to  be  observed  in  tiie  pulse,  urine, 
and  other  excrements  of  the  redpientaoimaly  by  this  operation,  or  the  <|uan^ 
tity  of  his  insensible  tmns[;Tr.ition  } 

6.  Whether  the  emittcnt  dog  being  full  fed  at  such  a  distance  of  time  before 
the  operation,  that  the  mass  of  blood  may  be  supposed  to  abound  witii  cit)  ie, 
the  redpient  dog  being  befim  hungry,  witt  lose  hJs  q)petite  more  than  if  the 
cmittent  dog's  blood  had  not  been  so  chylous :  and  how  long,  upon  a  vein  opened 
on  a  do/?,  tlie  admitted  blood  will  be  found  to  retain       le  ? 

7.  Wliether  a  dug  may  bo  kept  alive  witliuui  cauiig  by  the  frequent  injec- 
tion of  the  chyle  of  uiother,  talsen  freshly  from  the  reoeptsde,  into  the  veins 
of  the  recipent  dog? 

8.  Whetlver  a  dog,  that  is  sick  of  some  disease  chiefly  imp'utaWc  to  thr  TTns<! 
of  blood,  may  be  cured  by  exdianging  it  for  that  of  a  sound  dog?  and  wlicther 
•  sound  dog  may  rceehre  audi  dismses  from  the  blood  of  a  ock  one,  as  ate  not 
otherwise  of  an  infectious  nature  ? 

9.  Wliat  will  bt;  the  operation  of  frequently  stocking  (which  is  feasible 
ctuiugh)  an  old  and  feeble  dog  with  the  blood  of  )'Oung  ones,  as  to  livdiness, 
dulness,  drowsiness,  squcamishness,  &c.  et  vice  versa  f 

10.  Whether  a  small  young  dog,  by  bang  oAen  Ireafastodked  with  the  blood 
of  a  young  dfljg  of  a  Isi^er  kind,  will  grow  bigger  Uian  the  onfinaiy  size  of  hit 

own  kind  ? 

1 1.  Whether  any  metUcatcd  liquors  may  be  injected  together  with  the  blood 
into  the  redpient  dog?  and  in  case  they  may,  whether  there  will  be  any  consi- 
derable dilfivence  found  between  the  separations  made  on  thi  ^  rxcasion,  and 
those  which  would  be  made,  in  ease  such  medicated  liquors  had  been  iiyected 
^iHth  some  other  vehicle,  or  alone,  or  taken  in  at  the  mouth? 

19.  Whether  a  '  purging  medidne  bdng  gi\'en  to  the  emittent  dog  a  while 
bet'ore  the  o{ienitioii,  the  redpient  dog  will  be  thereby  purged,  anid  how? 
j[whidi  expeijimait  may  be  greatly  varied.) 
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13.  WheJhor  tlie  operation  mfty  be  successfully  practised,  in  case  the  injected 
Uood  be  that  of  an  animal  of  anotlicr  ^pecic^,  ai>  of  a  calf  into  a  dog,  &c.  and 
of  a  eoM  animal,  as  of  s  fish,  or  frog,  or  tortoise,  into  the  vcbmIs  of  a  hot  ahi> 
md,  and  vice  versa? 

11.  Whether  the  colour  of  the  hair  or  foatliors  of  the  recipient  nnimal,  by 
the  frequent  repeating  of  this  operation^  will  be  changed  into  ttiat  of  the 
emitteift?  - 

15.  Whether,  by  fieqiiently  tnnsfining  into  the  eame  dog  the  blood  of  some 

animal  of  another  species,  something  furtlurr,  and  more  tending  to  some  de- 
grees of  a  changT  of  species,  may  be  effected,  at  least  in  animals  near  of  kin  ? 
(as  spanieU  and  setting  dogs,  Irish  gr^y-hounds  and  ordinaiy  gruy-hounds,  &c) 

16.  M^ethcr  the  tnuialiMion  may  be  pnictiiMd  upon  pregnant  bitches,  at 
]ca5t  at  certain  times  of  their  pregnancy  i  and  what  efii^  it  wiUiiAve  upon  the 
«heipsf* 

^  Method  of  obscrtbig  Eclipses  tff  the  Moon.  By  Mr.  Rook,  late 
Gresham  Fn^euor  of  Geomdry.  N'  22,  p.  388. 
Eclipses  of  the  moon  are  observed  for  two  principal  ends:  one  astronomical, 
that  by  compaiing  observations  with  calculations,  the  tlteory  of  the  moon's  mo. 
tion  maybe  perfected,  and  its  tabka- R&iined;'tiie  other  geographical,  that 
by  comparing  among  themsdves  the  observations  of  the  same  ecliptic  pleases, 
made  iu  divers  places,  the  diJIerences  of  meridians  or  longitudes  of  those  places 
may  be  disa>vered. 

The  knowledge  of  the  ei^psc's  quantity  and  duration,  the  Endows,  curvity, 
and  indinstion,  &&  oonduoe  only  to  die  Ibrmer  of  tliese  ends.  The  exact 

time  of  the  beginning,  middle,  and  end  of  eclipses,  as  also  in  total  ones  the 
begtnniiif^  and  end  of  total  darkness,  is  useful  for  both  of  them. 

But  because  in  observations  made  by  the  naked  eye,  these  times  considerably 
dilicr  Irom  those  with  a  tdeaoope ;  and  because  the  beginning  of  cdipses  and 
the  end  of  total  darkness  are  scarce  to  be  observed  exactly,  even  with  glasses 
(none  being  able  clearly  to  distinguish  between  the  true  shadow  and  penumbra, 
unless  he  has  seen,  for  some  time  before,  the  line  separating  them  pass  along 
upon  die  sm-laoe  of  the  moon) :  and  lastly,  because  in  amdl  partial  eclipses, 
the  beginning  and  end,  and  in  total  ones  of  diort  continuance  in  the  shadow, 
the  beginning  and  emi  of  tot.nl  darkness  are  unfit  for  nice  observations,  by  rea- 
son of  the  blow  change  ot  appearances,  occasioned  by  the  oblique  motion  of  the 
shadow.  For  these  reasons  I  shall  propound  a  method  peculiarly  designed  for 
the  aooomplishmcDt  of  the  geogrqihical  end  in  observing  hmar  edipsea,  free,  as 
lar  as  is  possible,  from  all  sodi  inoooTenicnoes. 


•  lb  molt  rfrtMMi  ipgitto  a  aiffih>iMw<r  lay  f  g>wiL 
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.  For,  first.  It  will  not  be  practicable  without  a  telescope.  Secondly,  The  ob- 
server will  always  have  opportunity,  before  his  principst  observatkm,  to  note  the 

distinction  between  the  true  shado^'  and  the  penumbra.  And,  thirdly,.  It  witt 
be  applicable  to  those  seasons  of  the  fr-llp'^e,  when  the  alteration  in  the  appear- 
ances is  most  sudden.  For  which  purpose,  let  a  seiect  number  of  the  most 
eminent  spots,  dispersed  over  die  moon's  surftoe,  he  pitdied  on  to  be  con- 
stantly used  in  all  parts  of  the  world ;  as,  for  example,  tliose  which  M^Heve- 
lius  calls  Muns  Sinai,  iEtna,  Porpliyritcs,  Si  rarum;  Insula  ficsbiciiSf  CMay 
Pahis  Maeotis,  Marseotis,  and  Lacus  Niger  Major. 

In  each  edipae  let,  for  instance,  three  of  these  spots,  which  then  lie  nearest 
theediptic,  be  exactly  obserrad,  vdien  diqr  are  tint  toudwd  by  Ae  tme  sh». 
<low,  and  again  when  they  arc  just  completely  entered  into  it ;  and  also  in  the 
decrease  of  the  eclipse,  when  they  are  first  fully  dear  from  the  true  shadow; 
for  the  accurate  determinations  of  wliich  moments  of  time,  kt  there  be  takea 
altitudes  of  remarkable  fixed  stan^  on  this  side  of  the  lin^  of  such  as  lie  be- 
tween the  equator  and  tropic  of  Csncer,  hut  bejond  the  line,  of  such  as  are  si- 
tuatcd  towards  the  other  tropic ;  ami  11 1  all  places  of  such  as  at  the  time  of  ob- 
servation are  about  four  hours  distant  frot n  the  meridian. 

Haloi  about  ibeMoeu.  J%  the  Bari     SjNDmcE.  A>  22,  p.  990. 

December  25,  old  Style,  1666,  ia  the  evening  there  appeared  at  Madrid  • 
great  halo  about  the  moon,  the  semid'iameter  whereof  was  about  23  deg.  30m. 
Aldebaran  was  exactly  in  the  north-east  part  of  the  drde,  and  the  two  horns  of 
Aries  were  cndosed  hy  the  aouth-west  of  it,  the  moon  bemg  in  die  centre. 
About  live  or  six  years  ago,  viz.  November  41,  1661,  an  hour  after  tun-set,  I 
saw  a  f!;rcat  halo  about  the  moon  of  the  same  semidiameter,  at  Tangier,  tlie 
moon  being  very  near  the  same  place  where  she  was  at  the  other  observation* 

Tmtt  and  Spiden  mnaxhm,       Dr.  N.  FdiKFdx,  N*  22,  p*  39t<^ 

llie  ingenious  autlior  of  this  letter  having  taken  notioe  of  vdiat  was  pub- 
lished in  Number  9,  viz.  that  creatures  reputed  venomous  are  indeed  no  poisons 
when  swallowed,  thfrnj^rh  they  mav  prove  so  when  put  into  wounds;  he,  for 
confinnation  (hen  of,  alleges  examples  of  scverJ  persons  well  known  to  him, 
who  have  frequently  swallowed  ^ders,*  even  of  the  lankest  kind,  wOioHt  any 
more  harm  than  happens  to  hens,  red-breasts,  and  other  bird^  who  make  ap* 

•  It  5$  certain  ib.it  tfie  gmenlity  of  common  spider*  may  tie  swallomd  wiA  peifnt  impunity,  the 
extrcuKly  <.mall  rjuntitify  «  f  the  poiMDOUs  taiid  with  wl  iili  tlitir  fhngs  arc  [itxividcd,  being  iiicapable 
of  injurittg  (iie  Us^ia  aninuJi.  Seveial  |ientin«  have  been  in  tlie  babit  of  inakittg  Uw  idle  exj/en- 
meal :  annDiig  oilinB  the  iamgni  Anns  Maris  Sdiiiraiaa  U  Hid  to  1ms  liid  a  prsfemt^  of  thb 
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den  Ifa^  diil^  feocL  And  he  incalioiis  wme  men  who  ate  «vm  tp«^ 

iieceivjng  any  hurt. 

The  same  gentleman  rektcs,  tiut  oucc  seeing  a  spider  bruised  into  a  small 
giM  inter,  it  tii^  it  eeaiewhat  of  e  sky  eoloar;  and  he  wm  told  that  a 
^omen  Of  bdng  put  in  they  would  dye  it  almi  '  full  azure.  Indeed  it 
seems  not  more  incre^il)!?  that  this  creature  should  yield  a  sky  colour  when  put 
in  water,  than  that  cochineal,  which  also  is  but  an  insect,  should  give  a  fine 
Ted  when  steeped  m  the  WM  liquor. 

He  also  gives  an  instance  of  a  boy,  who,  by  bruising  a  toad,  and  reoeiTing 
some  of  the  noxious  juice  upon  his  'ij  s  had  them  swoUcn  to  an  enonnons  size, 
^idbsweUing  oontintied  dunqg  his  lU'e.* 

Jm  Anrnaid  ^  wnw  Bo«b.  N*  f2,  p.  S9S< 

I.  Le  Tone  troirieme  et  dernier  des  Lettres  de  M.  DeflCttte8.-f« 

tli(  first  two  tomes  of  M.  Di  scnrtr  q's  letters  contain  questions- for  the 
most  part  of  a  moral  and  physiological  nature,  proposed  to  and  answered  by 
him ;  so  this  consists  of  the  contests  he  had  upon  several  subject  with  divers 
men  eminent  in  his  time. 

JBesidea  other  pirticulars  tteated  of  in  this  tom^  thevt  occur  many  pretty 
<]uestions  concerning  numbers,  the  cycloid,  the  manner  of  working  glasses  for 
telescopes,  the  \v3y  of  weigiiing  air,  and  many  other  curiosities,  mathematical 
and  phymcal. 

nilurei  jocularly  excusing  hennlf  bjr  n)ring  ibc  w'as  bom  under  the «go  Scorpio.  Se«°ml  other  in- 
aifliioncfatiiidla'iiatiMiu^lwlbmidkdiewMkofBa      Monftt^inlikhiilaqrof  iraecti,  ib- 

lates  a  story  of  a  pn»fligate  qivick,  who  wai  emjdoyed  by  a  rich  London  marron  tn  cure  her  of  a  tym- 
pany, which  he  had  the  audacity  to  aitempt  by  giving  her  sei-eral  »piikri  to  swallow  in  the  diiguis* 
of  pills ;  stipukting  that  hall'  the  proposed  reward  ibould  be  immediately  paid,  aitd  the  rominder 
when  thecuie  was  coait>le(ed.  -  He  then  absconded;  not  doobiiqg  that  be  bad  poiwoed  faer:  but 
heating  wmetfatte  afterwarda  that  the  lady  was  perfectly  recofwed,  he  imnedlaMily  miladivatt  fab 
rich  patient,  and  apol.r^i/'iig  (uT  hi«  l<ing  ablCimij  m  i' \  \\AM.mmmMi,„»mt»t\tm.wmimmk^  «{tli  ^pny 
praises  fur  the  eriicacy  ul  his  medkuiie.  ' 

*  With  wipactte  the iMwiowqudigr rfflwftM tew a^  toadoa 
the  boy's  lip-i,  the  account  seems  by  fer  too  cx^^ratcd  to  dewrre  any  credit ;  a  dight  temporary 
rn-elling  being  tlx  atroott  that  can  be  si^)po«ed  to  have  happened  in  such  a  case,  even  from  those 
•peciei  of  toad  wUdi  MOCla  ihtt  mMt  acAnoiiim  flaid  fim        ildiv  at  tliB  JtMWalSMM* 

^  Rene  Dumieii  a  very  cclebraled  Piench  philoaopfaer  and  iiiBlhaintticlan,  wm  boni  at  It  Hbj^ 

in  Turt  r.iic,  in  ilx-  )t-:ir  \:><^\  and  died  at  Stockholm  in  Sweden  (whither  he  had  been  invited  by 
queen  Chn^tina),  ui  iti^u,  in  the  54tii  year  of  hit  age.  Oeicartes  wa«  a  man  of  a  fine  geniu«, 
whkh  he  had  ctiltivatcd  by  aUle  i|ni*iD  inttmeappicatiaiitDaliidjr.  T1)eieniHin»a|mitiinm< 
ber  of  vt^gseetm  and  learned  weika,  oa  geomeby.  diopiriab  ifaaowpby,  mmic,  fa.  Ite.  dw  two 
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.   II.  Astrononiia  Bi^ohhata,  AuctoK  J<rfiniiie  Bafk.  Bioddi,*  Soc.  Jeni. 

The  design  of  Riccioli  in  this  work,  is  to  examine  the  different  hypotUeieaitf 

several  astronomer?,  as  to  the  system  of  the  uorlci;  in  wW-irh  he  finds  grtat 
difficult)  to  conclude  M\y  thing  certain.  He  expected  to  reform  w  hat  he 
esteemed  the  enan.wluch  sdoie  astronoraeca  luU  ftUantnto  ;  but  unfortunately 
takes  a  wrong  (Utectkm,  and  bedboiea  a  atrentions  advocate  for  the  immobiKty 
of  the  earth.  ,  _  '  "  ' 

III.  Anatome  Medullae  Spinalis,  et  Nervorum  iiide  pro\cntiuin,  Gerardi 
'Blasii,  M.  D.  The  Anatomy  of  the  Spinal  MaJTOw,  and  of  tiie  Nerves  that 
ame  therdroni.  By  Dr.GenurdBhaiiia.'l' 

The  author  shows  in  thin  little  tract  a  way  of  taluog  the  entire  medulla 
spinalis  or  marrow  of  the  bark  out  of  its  theca  or  bonej'  receptacle,  witliout 
laceration,  which  else  liappens  frequently  both  to  the  nenres  proceeding 
from  it  and  to  the  coats  investing  it;  not  to  mme  other -paita  of  the  same; 
This  ht  ifT  rms  to  have  been  put  in  practice- fay' faimadi^  by  a  fine  saw  and 
wedge;  whicit  arc  to  be  dexterously  used :  and  he  produces  accordingly  in  ex- 
.cellcDt  cuts  the  representations  of  tiie  structure  of  tiie  said  medulla  thus  taken 
out,  and  the  nerm  thence  pivceedhig;  aid  that  of  seveial  animals,  dogs, 
amne,  sheep.  ^ 

He  intennixes  several  observations,  touching  the  singleness  of  tliis  medulla 
against  Lindanus  and  others;  its  uriginoi,  viz.  Whether  it  be  tiie  root  uf  the 
brain,  or  the  brain  the  root  of  it :  its  difference  of  softness  and  liardnejis  in  se- 
ven! animab}  where  he  notM»  that  in  awine  it  is  much  softer  than  indpga»  Sots* 

iiwTnnr  ot  tbme  betng  the  nio«t  osefiil  Ux)  truly  Kientific  of  the  wltate.  Hb  tane  tn  the  madieraai* 

I'lLs  w-^i  genuine  and  correct,  nxiking  considerable  improvements  in  algebra,  geoiuttry,  diDptrioi, 
and  ia  luciiuiiiiv*.  fiut  in  philoM^y  he  failed,  lu«  geoius  takistg  a  wroi^  turn  tbro)^  the  biiUiancy 
of  liii  ioMgiantion,  wMcb  kd  hini  to  invoDt  syttema  of  nature,  butMd  of  inwartigMing  ho- bvt  Iqr 
neans  of  jodkioui  ei{i«riinenU,  painfully  and  patiently  pursued 

De«carte*'s  chief  work  in  pure  matbenutio,  wa»  bit  application  of  atgpbra  to  ibe  geotncti^-  of 
curve  lines ;  nuking  those  two  sciences  mutually  niboenrienl  to  each  other,  to  the  improvement  of  both. 

He  conducted,  during  the  greatest  part  of  hit  life,  conwdcnibie.  oot  to  ny  Tiolent  «antimcnie» 
wHjh  hit  cotttefliporary  pfatloH^ben ;  moit  of  which  ire  extant  in  the  terml  votumet  of  letten  wUdi 
tare  been  puUi^heJ  wiili  tlie  collections  of  hii  works. 

•  John  Haptiu  Kiccioli,  a  iearwcd  Jesuit,  wa»  boru  at  Feirara  in  1398>  and  died  in  1 6? I,  at  73 
yean  of  wgt.  He  was  author  of  aevend  considerable  works,  u,  J.  AbiugeMm  Noram ;  in  wfaicb, 
nftcT  the  manner  of  Ptolemy,  be  collected  e\'ery  thing  relating  to  astronomy,  ancintt  and  modem. 
'2.  Attrunomia  Reformata,  abme-mcntior>ed.  3.  Chrooologia  Refurmau.  Uiccioii  tools,  great 
pHnB  in  ccillectii^  information,  and  employing  it  to  tbc  best  purpose.  But  it  u-ould  seem  that  tba 
pv^idiioes  of  his  Older  had  indiiiwd  him  to  odofA  aociioiw^ 

~  t  Gemd  Blarioi  w»  lauftMw  of  |ihyiic  at  ADUtcsdim  m  th«  tatlarpvt  of  tb»  I7th  ceniuijr^ 

Hewa^  ntitb.ur  of  srveral  Latin  tracts  on  medir.il,  ciicrnic^  and  "WtemWll  aitjfrtlj  aflMllg  iJit iBDlt 
celebniLHl  of  which  may  t)e  numbered  hii  Aoalome  Animalium. 
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He  exhibits  also  the  arteries,  nerves,  and  veinf,  dispersed  through  thii 
medulla,  and  inquires.  Whether  tlie  nerves  proceed  from  tlie  medulla  itself  or 
its  meninx?  and  diiccmtyes  also  of  the  principle,  and  distribution  of  the  nerves  g 
referring  for  anipler  information,  in  this  and  the  other  particulini  totitalex- 
cellent  book  of  the  kamed  Dr.  Willis,  De  Anatome  Cerebri.  ^ 

Em  or  TOLimB  piabt  op  thb  osioiirAL. 
"saaBaeMaBBHtBsa 

Of  a  ammdenAk  Load^iUme  dug  mtt     the  Ground  hi  DmMre, 
Dr.  Eotr.  Cotton.   N*25,  p.  423.  FoLn. 

This  stone  weighs  60  pounds ;  and  though  it  takes  up  no  great  wciglit,  yet 
it  moves  a  neeiile  about  nine  feet  distant.  A  part  w  hich  had  been  broken  oft'  he 
has  sent  up  also,  because  when  put  in  its  proper  place,  it  adds  much  strength 
to  it,  but  without  that  additkn  it  mores  not  mudi  moro  dian  at  seven  feet  . 

Rmearit  «»  hoad-donei  and  Sea  Compau^y  By  Mr.  OLDBjmune. 

A  naiUe  person,  on  A  tate  oeeanoa,  affiimecl  lhat  a  needfe  of  a  sea  compass, 

put  in  a  good  iron  mine,  whicli  yielded  23  pounds  of  metal  Ottt  <^  a  130 
pounds  of  ore,  wns  not  sensibly  mov  ed  by  it. 

Another  honourable  person  desired  it  might  be  observed  whether  touched 
needier  move  oUwrwise,  when  the  vrina  of  iran  do  not  lie  north  and  south, 
than  when  they  do  ? 

It  being  inquired  from  abroad,  whether  sea  compasses  in  England  were 
brought  to  greater  perfection  than  in  other  countries  ?  Answer  was  made  by 
intelligent  persons  tore,  that  all  the  perfection  of  our  sea  compasses  as  yet 
consisted  in  this,  that  the  needles  be  touched  by  good  loadF^tones  and 
well  balanced,  and  that  the  variation  truly  placed:  though  it  was  suggested, 
that  for  the  greater  per£ection  of  &uch  sea  compasses,  a  way  was  contriving  to 
show  the  variation  to  ndnules  and  seconds. 

It  was  also  propbsed,  that  it  nnght  be  inquired  into» 

1.  Whetlier  a  needle  maybe  so  touched  on  any  magnet,  as  not  to  point 
to  the  true  north  and  south,  to  be  tried  in  such  places  where  tlierc  is  no  vari- 
ation Icnown  ? 

.   2.  Whether  difiinentload^^tonesvnli  give  diffeient  directions  ?  -And  whcijier 

fainter  or  stronger  toiu  hes  on  one  and  the  same  magnet  will  cause  any  varia> 
Cion  in  the  directioas  I  For  which  purpose  as  many  loadstones  should  be  pro- 
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cared  u  ooukl  lie  had,  and  a  good  nnmlier  cif  needles  etacUy  mad^  of  the 
Mine  metal,  higeiieas,  andfiguie? 

Proposah  to  try  tlte  Effects  of  the  Piicumatick  En^ne  \Avr-^ump\ 
exktauted,  m  Pkatis,  Seedt,  and  Eggs  of  SUiworm*  Dr* 

Dr.  Beale  liwnieily  suggested  as  follou-s: — 

Tt  ^\  m\]d  he  very  well  worth  the  trial,  to  see  what  offerts  wovild  be  produced 
on  plants  put  into  the  pnounatic  engine  of  Mr.  fio)  icj  with  the  earth  about 
theirraots  andHouridviigt  whether  th^  would  not  suddeiify  wither  if  the  lAr 
were  totally  taken  from  tfiein.  And  particularly  to  try  in  the  aeason  cheny- 
blossoiiis  when  partly  opened  pr^rr'y  not  opened  upon  abnmdis  to  wil^  V^M- 
llier  the  air  may  be  so  attenuated  as  to  blast  them. 

Mr.  Boyle  suggests,  that  it  may  be  tried, 

1.  Whether  aeeds  (especially  aodi  as  aie  of  a  haity  gjrowth,  vis.  oipi^ 
tice,  garden  cress  seeds,  &c.)  witl  germinate  and  thrive  in  the  whwBsted  le- 

ceiver  of  the  said  engine  ? 

2.  Whether  the  exclusion  of  air  from  the  sensitive  plant  would  be  hurtful 
to  it) 

3.  Wliether  the  grafting  of  pears  upon  ipina  eetvina  will  pradiioe  the  ttlett 

of  communicating  to  the  fruit  its  purging  quality  or  not  ? 

4.  Whether  si!kworms'  ^;gs  will  be  liatched  in  such  an  exliausted  receiver, 
'in  the  season  proper  fiar  hatching  ? 

The  experiment  heretofore  nude  of  this  kind,  was,  that  some  lettice-seed 
being  sown  upon  some  earth  in  the  open  air,  and  some  of  the  same  seed  at  the 
same  time  upon  other  earth  in  a  glass  receiver  of  the  above-mentioned  engine, 
afterwards  exhausted  of  air ;  the  seed  exposed  to  the  air  was  growTi  up  an.  inch 
and  a  half  high  within  ^;bt  days;  hut  that  in  die  exhausted  receiver  not  at 
all.  And  air  being  ag»n  admitted  into  the  said  emptied  receiver,  to  see  whe- 
ther any  of  the  seed  w  onld  then  come  up-;  it  was  found  that  in  the  space  of  tme 
week  it  was  grown  up  to  the  height  of  two  or  three  inches. 

Observatkm  on  Anit.   By  Dr,  EoMvyo  King.    N'  23.  p.  425. . 

1 .  There  have  occurred  to  my  observation  but  three  sorts  of  ants,  commonly 
without  win^ ;  viz.  veiy  black,  dark  brown,  and  the  third  sort  of  nearly  the 
oolow  usually  eslled  IbmUemork^ 

3.  Eabh  kind  have  distinct  habitations  in  their  several  banks,  two  sorts  sel- 
dom or  never  being  found  together ;  and  if  either  of  the  other  two  sorts  be 
put  into  the  black  ants'  bonk,  it  is  worth  observing  what  enmity  there  is 
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between  these  little  creatures,  and  with  what  violence  the  black  ones  will 
seiee  on  the  red,  pinching  them  on  the  head  with  foroej^  or  claws,  till  they 
haw  ki]^  tbem,  whkb  dpne,  they  will  carry  them  oat  of  the  fieU  fitmi  thdr 
bmk.  But  if  you  put  htuk.  uit*  into  a  bank  of  the  red,  the  hhdb  Mem  to  be 
so  •sensible  of  the  strangeness  of  the  place  thev  are  in,  that  there  they  will  not 
meddle  with  the  red,  but  as  if  they  were  friglitened^  and  concerned  far  nothing 
but  self-preservation,  run  away. 

3.  Upon  opening  these  baaki,  I  observe  first  «  white  Mibstance,  which  to 
the  bare  eye  looks  like  the  scattcrinj^s  of  fine  wliite  sugar  or  salt,  but  vcr)  soft 
and  tender  ;  and  it'  you  take  a  bit  of  it,  as  big  perhaps  as  a  mustard  seed,  and 
lay  it  on  the  object  plate  of  a  good  microsoope,  you  may,  by  opening  it  with 
^e  point  of  «  needl^  ^diacem  nun^  pure  white  end  deer  appearances  in  cU»* 
tinct  membranes,  aU  figured  tike  the  lesser  sort  of  bir  rpgn,  and  as  clear  as 
a  fish's  bladder.  This  same  substance  I  find  in  the  ants  themselves,  which  ! 
take  to  be  the  true  ants'  ^gs ;  it  being  obvious  that  wherever  this  is  uncover- 
ed, they  mtke  it  their  bostnen  to  ciny  it  away  in  thdr  mouths  to  secure 
and  will,  after  you  have  scattered  it,  by  it  on  a  hesp  again  with  what  qwed 
Ihey  can. 

4.  I  observe  they  lie  in  multitudes  upon  this  spawn ;  and  after  a  little  time, 
every  one  of  these  small  adherents  is  turned  into  a  little  vermicle,  as  small  as  a 
mite,  haidly  dtsoemed  to  stir  $  hut  after  a  few  days  more  you  may  perceive  a 
feeble  motion  of  flexion  and  extension,  and  they  begin  to  look  yellow  i!>h  and 
hairy  ,  Mhajwd  ven,  I'Ve  3  small  maggot ;  and  so  keeping  that  shape  grow  almost 
HH  large  a&  an  ant,  and  have  every  one  u  black  spot  on  them. 

5.  Then  th^  get  a  film  over  them,  whitish  and  of  an  oval  shqie,  for 
which  reason  I  suppose  they  are  commonly  called  ants*  eggt^  which  yet,  pro- 
perly ^>eaking,  they  are  not.    [These  arc  the  chrysalids.] 

6.  I  have,  to  prevent  mistakes,  opened  many  of  these  vulgarly  called  ants' 
*^gg^y  ^  mean  the  lesser  sort  (for  there  are  some  ss  big  ss  a  wheat  com,  olhen 
leas  than  a  lye  com)  and  in  some  I  find  only  amsggot,  to  appearance  just  such 
as  wa?  described  before :  in  others  I  find  a  maggot  beginning  to  put  on  the 
shape  of  an  ant  about  the  head,  with  two  little  yellowish  ^ecks  where  the  eyes 
are  dengned ;  in  others  a  ftnther  progress,  andiurniflhed  with  every  thing  to 
complete  tlie  sliape  of  an  ant,  but  wholly  transpaicnt,  the  .eyes  only  excepted, 

which  ar<f  tbt^n  "s  bhick  as  black  buglen. 

7.  But  when  they  have  newly  put  on  this  sliape,  I  could  never  discern  the 
least  motion  in  any  part  of  the  little  creature,  the  reason  of  whidi  may  perhaps 
he  the  weakness  of  thdr  fibres;  for  after  a  little  more  tim^  when  begin 
to  be  brownish,  tbcy  have  strength  to  stir  all  their  parts. 

6.  At  last  1  met  witti  some  of  these  reputed  eggs,  which  liavtng  caretulj^ 
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opened,  I  Voo\.  out  of  leveral  of  them  every  way  perfied  and  ooipplete  unto,' 
*  wllieh  immediately  crept  about  among  the  rest,  no  way  difllering  from  tnany 
other  ants,  but  by  a  more  fetblc  motion  of  their  lin.bs.  And  this  I  took  for  a 
clear  demonstFation  of  u  hat  I  wished  to  Iinow,  that  the  f.lm  covers  the  maggot 
only  while  At  k  tnnsfoimiDg  into  an  ant^  and  tlH  fit  to  ahift  for  henelf. 
.  9.  The  black  apec^  that  is  at  one  end  of  every  auch  reputed  ant'a  egg,  I 
suppose  to  be  can  out  of  the  mag-got  in  her  transformntion  ;  pince  after  it  jmis 
on  the  siiape  of  an  ant  the  speck  is  quite  gone,  and  the  whole  body  of  the  ant 
dear ;  since  also  this  speck,  at  the  end  of  the  said  egg  lies  idwajV  doae  to  the 
aniia  of  tfie  ifichMed  ant. 

10.  As  to  their  care  for  their  young  (by  which  I  mean  all  the  sorts  and  de- 
grees aforesaid,  from  the  spawn  to  the  viilirarly  called  cpgs,  in  every  one  of 
which  you  will  find  a  young  ant)  it  is  obsenable,  how  upon  the  breaking  up 
of  their  banks  they  make  it  thdr  butineas  immediatdy  to  earfy  their  young  out 
of  sight  again,  laying  the  aeveial  sorts  of  them  in  several  places  and  heaps ; 
which  if  you  tiiingle  again  or  scatter,  you  shall,  laying  but  some  hnts  of  slate  or  the 
like  in  any  pbce  they  may  come  to  and  get  under,  after  a  few  hours  see  all  the 
vermictes  atul  vulgarly  oiled  eggs  Udd  in  their  aevend  and  distinct  paTodB  an- 
der  such  pieces  of  slate,  &c.  provided  the  place  be  not  so  cold  aa  to  chill  their 
limbs;  which  if  it  be,  by  bring  brought  to  the  fire  they  o  '1  rcrover  their 
strength,  and  full  to  their  business  again  of  securing  their  little  ono:  • 

1 1.  I  have  observed  in  summer,  that  in  the  morning  they  bring  up  those  of 
tlieir  young  (which  are  vulgarly 'called  antB'>  cgga)  toamda  tine  top  of  the 
bank  ;  so  tliat  you  may  from  ten  in  the  morning  until  five  or  s?^  in  t!;e  after- 
noon find  them  near  the  top;  especially  about  one,  two,  or  three  o'clock  and 
later,  if  the  weatlier  be  hot,  u  hen  for  the  most  part  tiicy  are  found  on  the 
sontb  (|fde  of  the  bank,  ao  that  towards  seven  or  eight  at  night,  if  it  be  oool 
or  likely  to  rain,  you  may  dig  a  foot  deep  before  you  can  find  them. 

They  know  all  the  sorts  of  their  young  so  well,  that  you  cannot  deceive 
them ;  though  you  may  with  fine  sugar,  salt,  or  the  crums  of  very  white  stale 
bread  scattered  in  the  mould  where  their  first  true  eggs  are  (as  I  call  them) 
be  mistaken  younelfj  yet  the  antt  win  not,'  nor  touch  a  bit  of  what  is  not  theic 
own  ofiiqpringt  -  - 

■  jIn  Account  of  a  French  Booky   entitled^   Hlsioire  dcs  Jo'yaux,  et 
'  <te  Prindpfdea  RbAtam  di  tOnetd     de  tOcadtnt,  par  le  Sig, 
CodFVEEAU.  N*  25,  p.  4S9* 

This  history  treats  of  diamonds,  rubies,  emeralds,  pearls,  coral,  beacar,. 
yellow  amber,  ambeigri*.  Indigo,  &c. 
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The-lHreeiumtJhr  Seamen  enphmed.   JY*  24,  p.  495. 

The  paiticulan  themselves  Mlarn : 

1 .  To  obscn'c  the  \  ariation  of  the  compass  or  needle. 

At  land,  where  hv  the  Ik  Ip  of  gnofl  fixed  dials  and  other  fit  instmmenLs,  the 
precise  meridian  of  the  place  ma)  be  known,  it  is  easy  to  iind  the  variation  of 
the  needle  diven  ways:  As  by  apphing  the  needle,  Uc  to  the  shadow  of  • 
thread  hanging  perpendicular,  when  the  sun  is  in  the  meridian;  or  to  the  merU 
dian  line   or  to  the  side  of  a  fixed  horizontal  dial,  &c. 

But  at  sea,  the  meridian  is  not  so  easy  to  be  found  to  any  tolerable  exact- 
ness, to  know  the  Tariaiitm  of  the  needle  is  much  more  laborioiia  and  difficult. 
The  height  of  tlie  pole  and  tlic  sun's  declination  being  known,  a  hrgfi  ring- 
<lial,  liaviiis;  a  rompass  or  needle  fixed  to  its  meridian  bclcw,  may  go  near  to 
show  tl»c  variation  required.  For  when  it  is  set  to  tlie  exact  hour  and  minute  of 
Uie  day,  its  meridian  stands  just  in  its  due  pboe^  and  so  shows  how  &r  the 
needle  varies  from  it.  But  becnose  these,  dials  aie  rarely  just,  they  an  not  to 
be  relied  on.  The.  following  method  may  therefore  be  employed.  Find  the 
sun's  azimutlin!  distance  from  the  meridtan,  some  honrs  before  or  sftor  noon; 
and  tlien  its  mngnetical  azimuth  or  distance  from  the  meridian  poniicd  at  by  the 
needle  there,  tike  dilfoenoe  of  these  two  distances  is  the  variation  of  the 
needle. 

To  find  the  sun's  tme  azimnfli,  or  bv  how  many  dp^ees,  8cr,  of  the  horizon 
it  is  distant  from  the  meridian  :  it^t  declination,  its  altitude,  and  the  elevation  of 
the  ^le  must  all  three  be  known. 

To  do  which  accurately,  constitute  a  spherical  oblique  angled  triangle  of  the 
three  complements  of  the  sun's  decliiialion  of  his  altitude,  and  of  the  height  of 
the  pole;  the  measures  of  all  the  sides  whereof  are  lenown;  one  from  the 
fldiitih  to  the  pole;  another  from  the  pole  to  the  point  of  the  a«n*s  altitude; 
and  the  dtiid  from  that  point  to  the  cenitii.  From  these  ikid  the  ang^  at  the 
zenith,  which  subtract  from  180,  and  the  renMinder  is  the  Siin*a  troe  azimoth 
or  distance  from  the  meridian  of  the  place. 

The  true  azimuth  of  the  sun  being  thus  found,  and  the  magnetical  azimuth, 
aooording  to  your  needle  observed,  subtract  the  less  imnifaer  fiom  the  greater, 
and  the  remainder  is  the  variation  of  the  needle.  If  die  magn^cal  azimuth  be 
less  than  the  other,  then  the  variation  is  on  the  same  «de  of  the  meridian 
with  the  sun ;  if  greater,  on  the  other  «de. 

To  find  this  variation  by  the  stars  is  no  more  requisite  than  to  find  out  the 
troe  north/  that  is  tlic  meridian,  and  compare  the  needle's  position  ivith  it« 
By  this  means  the  variation  may  be  had  wdl  enough  to  dc^grees,  half  di^gieea^ 

vol..  {.  U 


154 


PHILOSOPHICAX  TBANSACT10M9. 


[anno  1667, 


"  antl  some  smnlln-  pnrts ;  and  if  rart  fullv  and  curiously  prosecuted,  even  lo  tttU 
nute>  too.  But  it  will  nut  be  apiiss  to  do  it  both  by  the  sua  and  stars,  fer  the 
greater  certainty.  ' 

2.  Hie  dipping  needle  is  to  bc  used  at  least  as  dlen  as  the  fixrmer  experi- 
ment is  mntlt  .  All  tliat  need  be  said  of  the  manner  is,  that  when  the  dipping 
of  tlie  needle  is  to  bc  examined,  tlie  circle  in  whieh  it  moves  is  to  be  hung  per- 
pendicular, and  turned  till  it  be  just  in  the  magnetical  meridian,  where  it  dips 
the  most,  and  the  degree  of  its  depression  under  thehomon  is  to  be  noted  in  a 
table.    See  fig.  2,  pi.  4. 

3.  The  chief  particulars  of  the  tides  to  be  regarded  are,  the  precise  time-s  of 
the  b^innings  of  the  flood  and  ebl) :  which  way  currents  run  in  all  pkices,  with 
their  times,  dianges,  &c.  Tlie  perpendicular  heights  and  depths  of  the  tide,  and 
lowest  of  the  ebb :  what  day  of  the  noon*8  age,  and  what  times  of  the  jiear, 
the  highest  and  luuesit  tides  fall  out. 

4.  To  sound  the  depth  of  the  sea  without  a  line.  , 

To  peifiwni  this  take  a  globe  of  fir  or  maple,  or  other  light  wood,  as  fig.  3, 
pi.  4,  let  it  be  well  secured  by  varnish,  pitch,  or  otherwise,  from  iinUbing 

water;  then  take  apiece  of  lead  or  stone  D,  <onsicIerably  heavier  than  will  sink 
the  ^Mobe  :  there  be  u  l[>iJg  wire  sia])Ic  B,  in  the  ball  A,  and  a  springing 
wire  C,  with  a  bended  end  F,  and  into  the  said  staple  press,  with  your  iiugers,. 
the  springing  wire  on  the  bended  end,  and  on  it  hang  the  weight  D,  by  ita 
hook  E ;  and  so  let  globe  and  all  sink,  gently  into  the  water,  in  the  posture  re- 
presented in  the  said  figure,  to  the  bottom,  where  the  weight  D  touching  first 
is  thereby  stofiped ;  but  the  bail,  by  the  impetus  it  acquired  in  descending,  bein^; 
carried  downwards  a  little  aAer  the  weight  is  stopped,  suffers  ihe  springing  wire 
to  fly  back,  and  thereby  sets  itsdf  atliber^  to  re-ascend.  Then,  by  observing 
the  lime  of  the  ball's  stay  under  water,  either  by  a  wat'  li  li:t\ing  minutes  and 
seconds,  or  by  a  good  minute-glass,  or  best  of  all  by  a  pendulum  vibratiqg- 
seconds,  with  tlie  help  of  some  tables,  tlie  depth  of  the  sea  will  be  known. 

In  some  of  the  triols  already  made  wiUi  this  instrument,  the  globe  being  of 
maple  wood,  well  covered  with  pitch  to  prevent  its  saturation,  was  5\l  inches 
in  iliainctcr,  and  weighed  1^  pouwls;  the  lead  of  4^  pounds  weight,  was  of  a 
conical,  but  is  now  itsed  of  a  globuUr  figure,  1 1  indies  long,  with  the  sliarpec 
end  downwards,  i-A-  in  diameter  at  the  bottom.  And  ia  those  cxpenment» 
made  in  tbelliames,  in  the  depth  of  19  feet  water,  there  passed  between  the 
immersion  and  emersion  of  tlie  globe  six  seconds ;  and  in  the  depth  of  ten  feet 
water,  tiiere  passed  3^  seconds.  From  many  of  such  experiments  it  will  not 
be  difficult  to  find  outamethod  to  calculate  What  depth  is  to  be  oenduded  fronr 
any  time  of  the  gIobe*s  stay  under  water:  As  for  instance,  if  in  the  depth  of  fkO 
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fathoms  measured  by  the  line,  the  globe  Blay  under  water  15  seconds;  then  if 
the  ball  stay  700  seconds,  the  depth  of  the  sea  is  g33  fathoms  and  two  feet«  if 
the  ball  be  found  to  move  equal  spaces  in  equal  time. 

In  die  tune  trials  made  ^tb  this  tnatrainent  ht  the  Thamea,  itbasbeen 
found  that  there  vas  so  difTeresoe  in  time  Ix  tween  the  submersions  of  the  ball 
at  the  greate'^t  flep'h,  when  it  roae  several  yards  from  the  phi  re  where  it  was  hi 
fall,  bang  earned  by  the  ourreni  of  the  tide,  and  when  it  rose  only  a  yard  or 
so  from  the  same  place  wbeie  it  was  let  down. 

And  if  it  be  altqfed  tet  it  must  be  known,  when  a  light  body  asoanda  fiom 
the  bottom  of  the  water  to  the  top,  in  what  proportion  of  lime  it  rises  ;  it  may 
be  considered  that  in  this  experiment  the  times  of  tlie  descent  and  ascent  are 
both  taken  and  computed  together;  so  that  for  Uiis  purpose  there  needs  not  the 
nicety  which  is  tOegai, 

Of  other  experiments  of  this  way  of  sounding  without  a  line,  made  by  the 
nohlr  Loi  d  Viscount  Broimker,  Sir  Robert  Moray,  Knight,  and  Mr.  Hook,  in 
tiic  duunicl  at  Shecrnesa,  the  following  aooount  was  given,  viz. 

W^M     Oa.  6r 

A  wooden  ball  (A)  33^  O 

Another  wooden  bah  (B)   30  12 

A  lead  (A)  30  O 

Another  lead  (B)  3<4  O 

The  ball  (B)  and  the  lead  (B)  were  let  down  at  l6  fathoms ;  and  the  bell 
returned  in  48  single  strokes  of  a  pendulum,  held  in  the  hand,  vibrating  98 
single  strokes  in  a  minute. 

A  second  time  repeated  with  Use  same  success;  therefore  the  motion  was  four 
feet  ever)'  second. 

Again  the  ball  (A)  and  the  load  (B),  the  nail  of  which  was  bent  into  a  sharper 
angle,  the  ball  returned  in  39  strokes.  A  second  time  repeated  with  the  same 
anooess,  at  the  same  depth. 

Ball  (B),  lead  (B),  in  which  tiial  the  line,  not  being  clear,  steppeds  little  die 
motion,  the  ball  returned  in  47  at  the  same  depth. 

Bull  (A)  lead  (A)  at  eight  fathoms  and  one  foot,  returned  at  20. 

Repeated  at  eight  fathoms,  returned  at  19. 

Tried  the  third  time  at  ten&thoms  and  four  fee^  returned  at  28. 

A  fni;rih  trial,  at  the  same  depth,  just  the  same. 

A  tifih  ai  ten  fatlioms  6ve  feet,  returned  in  27. 

A  sixtl)  trial,  just  the  same. 

A  seventh  at  twelve  fiuhonw  live  feel,  inSf. 

An  eighth  trial,  just  the  same. 

oa 
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Another  day,  near  the  same  place,  when  the  pendulum  was  adjusted,  nnd 
made  a  little  shorter,  there  liaving  beeii  but  58  vibrations  iu  a  minute  the  for- 
mer ch^. 

Ball  (A)  lead  (B)  at  14  fathoms,  returned  in  32+. 

A  sf>ron{l  trial  a  little  after  in  the  same  plncc  returned  in  33.  In  making  of 
which  trial  the  vibrations  were  told  aloud,  and  tiie  lead  luviog  been  let  down 
by  a  line,  was  found  to  touch  the  bottom  in  joat  half  the  time,  the  ball  staid 
under  water.  By  a  second  trial  the  aacendiiig  and  descending  were  found  to  be 
in  equal  times.  And  by  a  third  trial  with  another  lead,  the  very  same  was 
found,  viz.  164-  descending,  and  ascending.  This  lead  and  ball  let  down 
without  aline,  the  ball  returned  in  19  vibrations;  a  sign  it  went  not  to  the 
bottom.  , 

A  trial  iTirulo  with  a  lc;.d,  the  iron  rrook  brincT  fn'^tencd  at  the  top  of  it,  fike 
that  in  fig.  4,  succeeded  very  well,  and  the  ball  returned  in  34i.    But  bv  reason 
of  tlic  current,  the  experimenters  could  not  perceive  when  the  lead  touched  the 
bottrnn.  This  lead  being  let  down  without  a  line,  the  ball  returned  in  32f.- 
The  depth  of  the  water  was  now  found  by  the  ship's  lead  to  be  14  fathoms. 

Another  trin!  was  made  with  a  line,  bowing  the  point  of  t\)v  lead,  like  that 
in  fig.  3,  and  the  ball  returned  in  34.  The  same  let  down  without  a  line,  the 
ball  returned  in  6  or  7  vibrationa ;  a  sign  again,  it  went  not  to  the  bottom. 

In  a  trial  with  another  lead,  the  ball  letumed  in  84. 

Hepc'itecl  a^^ain  wii'j  the  same  success. 

In  a  trial  with  a  lead  liaving  the  nail  set  awry,  like  tliat  of  fig.  6,  the  ball 
returned  in  34.  After  which  trial,  the  depth  was  found  to  be  just  14  iathoma. 

The  last  lead  and  ball  being  let  down  without  a  line,  the  ball  returned  at  85. 

In  another  trial  with  a  lead  that  never &ilfid,  the  ball  returned  in  84,  and  the 
lead  touched  the  bottom  at  1 7 . 

By  a  trial  with  another  lead,  the  same  time  was  found  exactly. 

By  a  third  trial  with  this  last,  the  very  same. 

These  trials  were  made  near  about  high-water,  at  the  depth  of  14  fathoms 
exactly  :  and  in  them  the  motions  seem  fo  be  5  feet  every  second. 

In  all  these  thaU,  the  greatest  dithculty  was  in  tiie  use  of  conical  tigures, 
with  iron  crooks,  to  bend  the  iron  tliat  it  might  be  sure  to  carry  down  the  hall 
with  it  to  the  bottom,  and  when  come  thither  to  let  it  go:  for  almost  every  one 
of  these  leads  failed  in  one  of  these  requisites,  till  by  several  trials  they  had  been 
adjusted. 

It  is  not  to  be  omitted,  that  the  last  trials  being  made  near  high  water,  the 
ball  was  foun<l  to  rise  (by  the  boat  being  permitted  to  drive)  fivofTupon  one 
otte  out  of  the  way,  tliat  any  light  thing  suffered  to  swim  on  the  water  would 
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be  carried  j  which  aeemed  to  argue  a  motion  of  the  under  parts  of  flie  water, 
differing  from  that  of  the  upper ;  a  thing  which  is  said  to  be  at  certain  times  of 
the  tides,  both  nt  the  mouth  of  the  Sound  and  of  the  Straits ;  which  deserves  to 
be  further  inijuired  into.  The  angle  made  by  these  dilferait  motions  seemed 
to  be  about  40  d^^rees. 

5.  The  strength  of  the  winds  k  nMUured  hy  an  instrument,  such  as  is  repre- 
sented by  fig.  7  }  which  being  exposed  to  the  wind  so  as  t!ie  flat  side  miiy  be 
right  against  it,  the  number  of  degrees  on  the  hmb  AB,  to  which  tlie  wind 
blows  up»  or  raises  that  flat  dde  C  D,  shows  the  fbrce  or  strength  of  the  wind, 
in  proportion  to  the  resistance  of  the  flat  side  of  the  instrument. 

6.  The  glass  phial  for  mensurinp  the  different  gravities  of  salt  water  is  to  be 
made  with  a  very  nanow  neck,  and  when  it  is  almost  full  water  is  to  be  dropped 
into  it,  drop  by  drop,  till  it  can  hold  no  more,  drying  wdl  the  phial  before  it  be 
wdghed,  having  tdcen  first  Hut  weight  of  the  empty  phial.  Hien  by  evaporating 
gently  the  water  till  the  salt  be  left  dry  on  the  bottom,  the  propotlion  the  salt 
of  each  water  holds  to  its  weifjht  may  be  known. 

Mr.  Boyle  describes  a  glass  tube,  as  is  represented  by  Hg.  8,  blown  at  a  lamp, 
and  poised  in  good  common  water,  by  putting  quicksilver  into  it,  tilt  it  sink  so 
low  that  nothing  but  the  top  appears  above  tlie  water ;  whidi  done,  it  is  to  be 
sealed  up  and  graduated  on  its  side  into  what  parts  you  please ;  which  may  be 
done  with  a  diamond.  And  then  being  put  into  any  water  to  be  wciglied,  it  will 
by  its  sinking  more  or  leas  show  the  di^renoe  of  the  water  s  gravity. 

7.  To  fetch  up  water  firom  any  depth  of  the  sea. 

I/'t  thi^rc  bo  made  a  square  wooden  bucket,  f]ff.  9,  whose  bottoms  EE  arc  to 
be  so  contrived,  that  as  the  weight  A  sink^  the  iron  B,  (to  which  the  bucket  C 
isiartened  by  twohindteDD,  on  the  ends  of  which  are  the  moveabie  bottoms 
or  valves  EE,)  and  thereby  draws  down  the  budket,  the  resistance  of  the  water 

keeps  up  the  burkct  in  the  position  C,  liy  wliich  tlic  water  has  a  clcsir  thorough 
passage  all  the  wliile  it  is  descendiiic; ;  but  as  soon  as  the  bucket  is  pulled  up- 
wards by  the  cortl  F,  the  resistance  of  tlie  water  to  that  motion  beats  the  bucket 
downward,  and  keeps  it  in  the  position  G;  whereby  the  included  water  is  kept 
from  going  out,  and  the  ambient  water  from  getting  in. 

By  the  vessel  we  may  know  tlic  deprrecs  of  saltness  of  sea  water,  according  to 
its  nearness  to  the  top  or  bottom ;  or  ratiicr  the  nature  of  ttie  sea  water  in 
several  depths  of  several  dimates  t  And  whether  in  some  {Awes  of  the  tea  there 
be  any  sweet  water  at  the  bottom  ;  as  is  afHrmetl  in  the  E^t  Indian  voyages  of 
Van  Linsehoten,  viz.  th;it  in  tlie  P*  rsian  gulph,  about  the  isle  of  fiaharan,  SWeel 
water  is  fetched  up  from  tlie  depth  of  four  or  five  fathoms. 
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All  Account  of  an  easier  and  safer  irai/  of  Tramfimng  Blwd  out  oj 
one  Animal  into  another,  viz.  by  the  I  cms,  without  (/peniitg  any^ 
Artery  of  either.   By  Dr.  Edmund  Kino.   N'  25,  p.  449. 

1.  I  took  a  calf  and  a  sheep,  both  of  the  lai|fer  sort,  and  having  prepared  a 
liigdar  vdii  hi  eidi,  I  planted  my  piftes  and  quiUB  as  iiimial,  both  in  the  jugaha 

vein  of  the  calf  designed  to  be  the  ciiiittent,  and  in  that  of  the  sheep  intended 
for  the  recipient.  'J  lien  I  took  out  of  the  sheep  -ip  oimces  avoirdupoi-i  of  blood, 
bei'ure  any  other  blood  urns  let  in;  about  wliicli  time  tlie  company  concludit^ 
tiie  theep  to  be  vny  bint,  and  finding  the  blood  to  run  very  alowly,  I  slojpped 
the  vein  of  the  dteep*  and  unstopped  the  pipe  in  the  ealf,  letting  run  out  lO 
ounces  into  a  porringer,  whicli  was  done  in  about  40  seconds.  Theif  I  con- 
veyed pipes  from  tiic  emittcnt  calfs  vein  into  the  recipient  sheep's  vein,  and 
there  ran  a  good  free  stream  of  bk>od  for  the  qnoe  of  firo  nunutes,  though  per- 
haps  le»s  swift  than  the  first  ten  ouneei.'  And  not  to  be  decdved  in  the  run. 
mng.  I  often  struck,  with  my  finger  the  upper  pnrt  of  tlic  emitting;  vein,  and 
thereby  easily  felt  every  stroke  answered  on  tiic  recipient  veiu,  just  Uke  a  pulse. 
And  now  supposing  that  by  this  time  (the  Iqjse  of  five  minutes)  the  sheq}  had 
received  as  mudi  if  not  more  blood  than  it  had  lost,  we  stopped  the  cuiient  of 
blood  from  tlie  calf,  and  closed  also  the  vein  of  the  sheep;  and  then  having 
untied  her  and  set  her  down  in  the  room,  she  went  about,  and  appeared  to  Ivave 
as  much  strength  as  site  iiad  before  tlie  loss  of  her  own  blood.  Then  resolving 
to  bleed  the  sheep  to  deatii,  vre  bound  her  the  second  tini^  and  opened  the 
emittent  part  of  the  vein  again;  whereupon  having  bled  about  00  ounces,  she 
fell  into  convulsions;  and  after  the  loss  of  about  five  ounces  more,  she  died 
upon  tlie  spot :  and  being  dressed  by  the  butcher,  there  did  not  in  all  the  u»ial 
places  appear  above,  three  ounces  bloodt  and  the  whole  sheep  looked  of  a 
lovely  wbit»i  nid  the  meat  <tf  it  (to  the  taste  of  those  that  eat  of  it)  was  very 
•wect. 

The  sheep  being  dead,  we  resolved  likewise  to  see  the  calf  bleed  to  deatli ; 
but  he.  having  bled  ten  oanceSj  and  then  for  tlie  space  of  five  minutes  more  into 
the  sheep,  and  restiod  a  good  while,  the  blood  by  that  time  began  to  coagulate 
in  the  vein ;  wliicli  made  me  open  the  carotid  artery,  letting  thence  run  out 
about  25  ounces  of  blood  of  a  very  vivid  txilour,  vastly  excelling  therein  tlie 
blood  of  the  vein.  The  calf  when  dressed  had  by  the  information  of  the  butclier 
as  little  blood  as  the  sheep ;  and  we  saw  lum  look  whiter  than  diey  usually  do 
in  the  ordinary  way  of  killing. 

3.  I  took  more  than  45  ounces  of  blood  out  of  the  jugular  vein  of  a  sheep. 
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of  «  le<:3  siJ^e  than  the  former ;  by  which  time  tlie  spectiitors  as  well  as  myself 
found  her  exceeding  faint,  and  some  thought  her  pa^l  recover)',  without  a  sup- 
ply of  blood.  Tben  I  conveyed  Mood  from  the  jugular  vein  of  a  calf  into  that 
of  the  aiieep,  for  the  apace  of  seven  minutes,  when  we  did  believe  by  the  con- 
tinuance of  a  good  stream  from  the  calf,  that  the  sheep  had  already  received 
more  blood  than  she  had  lost.  Whereupon  we  set  her  free,  and  slie  had  no  sooner 
got  her  liberty,  but  seeing  a  dog  near  her,  a  spaniel  that  had  fbnnerly  suffered 
the  trananuauon  of  dieep*a  blood  into  him,  die  batted  with  great  violence  at 
him  three  or  four  times,  not  appearing  at  all  conrcmcd  at  what  she  had  endured 
in  the  experiment.  We  keep  this  sheep  alive,  she  being  sent  to  grass  again, 
and  seeming  iiiliicrto  very  strong  and  lusty. 

The  calf  was  much  larger  than  the  sheep.  We  bled  the  calf  to  death,  and 
leodved  from  him  six  porringers  full  of  blood  after  the  sheep  had  been  supplied, 
each  porringer  containing  1 1  ;  ounces  of  water.  The  shei  j)  lost  four  of  the 
same  measures  full  of  blood ;  which  being  supplied  by  tlui  oi  the  cal^  wc 
redcon  Chat  the  calf  lost  ten  such  meawres  in  all. 

An  Account  of  another  Expcrhncnf  nf  Transfusion,  in  Bleeding  a 
Mangy  into  a  Sound  Dog.  Bi;  Mr.  Thomas  Coxe.   A'*  25,  p.  4.5 1 . 

The  olgect  of  this  experiment  uas  to  ascertain  whether  the  sound  do^  would 
become  infected  by  having  the  blood  of  the  mangy  dog  transfused  into  his 
veina.  The  result  was,  that  no  oUenition  whatever  was  pvodoced  in  the  sound 
dog  by  this  operation ;  but  in  about  ten  day.s  or  a  fortnight  the  mangy  dog  was 
perfectly  cnred,  in  consequence,  it  is  supposed^  of  the  qoanlity  of  Uood  which 
he  lo&t  on  this  occasion. 

Extract  of  a  Letter  from  M.  Denis,  Professor  of  PhiUmphy  and 
MifJu'niatics,  touching  the  TVanefiuion  qf  Biood»  dtUed  April  2, 
1667'        25,  p,  453. 

Since  the  experiment"*,  of  which  I  wrote  to  you  the  Qth  of  M.-irrh,  we  have 
transfused  the  blood  of  three  calves  into  three  d<^,  to  assure  ourselves  wlut 
the  mixtnre  of  two  such  different  sorts  of  Mood  might  prodoee.  I  diall  liere> 
sfter  acquaint  you  at  large  with  the  particulars ;  at  present  I  shall  only  inform 
you,  that  the  animals  into  which  the  bloiHl  had  been  transmitted  do  alt  of  tliem 
eat  as  well  as  before,  and  that  one  of  these  three  dogs,  from  whom  the  day  be. 
fore  so  much  blood  had  been  drawn  that  he  could  hardly  stir  any  more,  hav« 
ing  been  supplied  the  next  morning  with  At  blood  of  a  calf,  seeovered  in^ 
stantty  his  strength,  and  showed  a  snipraing  v^ur* 
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We  hare  feimd  new  wiiy*  of  making  thia  tranafiiaioii  wiOi  ao  mudi  ftdlity, 

that  M.  Cinmcrez  undertakes  to  perfonn  it  without  any  li^Aive^  only  by  jmno* 
ture,  like  diat  which  ia  used  in  letting  of  biood. 

■ 

The  re-unitmg  of  the  separated  Bark  of  Trees.   By  Dr.  Minitsr, 

In  the  middle  of  Maidi  I  made  e  section  of  the  rinda  of  aah,  and  of  Uie 
tree  &Iaely  called  sycamore.  The  first  section  of  each  of  the  rinds  waa  aqnare, 

whereof  three  sides  were  rut,  the  fourth  uncut.  Tlie  success  \va5,  tliat  the 
\s  iinic  bark  united  by  binding  it  witli  pack-thread,  leaving  a  scar  in  each  of  the 
cut  sides. 

Then  I  cut  of,  and  separated  entirely  (ram  the  tre^  seven]  parts  of  die  hark, 

some  shallower,  leaving  part  of  the  bark  on  ;  others  to  the  very  wood  itself^ 
both  in  the  trunk  and  branches;  from  an  inch  square  to  less  dimensions;  and 
some  of  tliem  I  bound  close  with  pack-thread:  all  which  were  separated,  a  new 
rind  sttocee^g  in  their  place.  Some  I  ooveied  over  beyond  the  place  of  inci- 
sion with  diachylon  plaster,  and  tied  them  fast  with  pack-thread.  All  which, 
thus  bound  and  pla.stcrcd,  in  the  space  of  three  weeks  firmly  united  to  the  tree. 

But  trying  the  same  about  Michaelmas  and  in  the  winter  season,  at  neither  of 
these  timea  eoitkl  any  wiion  bemade  of  the  bank  to  the  tree.  I  suppoae  it  was 
because  the  asp  mounted  not  so  vigorously  and  in  such  plenty  aa  m  Idle  sprinf 
aenon. 

To  recover  Cherries  altno^  teitherei.  By  Dr.  Merret.  N'  25,  p.  455. 

Anno  1665,  I  made  the  following  experiment  with  three  May  cherry-trees, 
planted  in  a  ridi  mould,  whidi  lay  to  a  south  wall,  ahaded  from  Uie  sun  by  a 
high  building,  till  the  beginning  of  March,  when  being  high,  and  shining 
strongly  on  them,  the  fniit  con5tnTitly  withered  for  some  years  before..  But  this 
year,  the  season  being  very  hot  and  dry,  i  bared  the  roots  of  one  of  them  by 
making  a  hole  about  it,  and  watered  it' every  morning  and  evening  with  about 
a  gallon  of  water,  for  about  a  fortnight  before  the  cherries  came  to  redness;  and 
the  fniil  was  full  and  good.  Tlic  other  two  trees,  left  without  this  ordering, 
liad  most  of  their  fhnt  withered,  having  only  skiu  and  stones.  Now  to  try  this 
experiment  fartlier,  I  made  a  hole  round  about  one  <tf  the  other  trees,'  and  fed 
it  with  water  daily,  as  the  former;  in  a  week's  time  thoae  that  were  quite  wi. 
thered  fell  off,  and  the  rest  that  were  not  -n.  r-rew  and  increased  exceedingly: 
the  other  tree,  that  was  not  used  aflcr  tins  manner,  liad  not  any  of  it&  fruit 
cumc  to  perfection. 
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The  American  Aloe,  vuUh  indented  Leavet*   By  Dr.  MEsasr* 

N°  25,  p.  455. 

August  4,  1636,  i\m  aloe  weighed  21  ounces  6  drams  2  grains.  Its  colour 
was  of  a  i^le  green,  consUting  of  1 1  leaves;  it  was  bound  about  with  a  red  dry 
doth,  and  was  hung  up  wt|liout  oil,  as  ii  usual,  in  the  kildien. 

In «  year  it  lost  2  ounces  3  drams  24  grains.  The  succeeding  year,  being 
drier  and  hotter,  it  lost  3  mmces  2|  8m)plf>  -,  aiul  more  than  double  in  the  six 
colder  than  the  six  hotter  months.  I  kept  it  about  five  yearn,  and  it  decreased 
in  nearly  the  same  propoirtion.  In  the  year  1 600,  hanging  it  in  a  colder  gamt, 
it  perished. 

I  observed  that  every  year  two  of  the  greater  leaves  first  changed  colour  then 
withered,  and  in  the  spring  there  succeeded  two  fresh  and  green  ones,  but  never 
amounting  to  the  aise  of  any  of  tiii  praoeding;  so  that  I  had  idways  the  same 
number  of  leaves.  These  new  leaves  were  more  fresh  and  greets,  and  not  ser- 
rated,  and  were  thicker  also  in  proportion  to  their  other  dimensions.  From  the 
growth  of  these  latter  leaves  perhaps  it  may  be  inferred  that  tltere  is  a  circula- 
tion  of  the  nutritious  juice  in  this  plant.  For  how  is  it  possible  that  the  roots, 
contmuing  as  firm  and  solid  as  at  first,  should  supply  so  much  nourishment  as 
to  procreate  new  leaves,  imless  it  were  from  the  return  of  the  said  juice  from 
the  eld  and  decaying  leaves  inio  the  root,  and  there  protruded  for  the  produc 
tion  of  new  oties^ 

On  Mr.  GAaooiemts  MtermOer.    By  Mr.  JEd.  TofnoBr. 

N' 25,  p.  AST ' 

Obser\'ing  in  No.  21  of  the  Phil.  Trans,  how  much  M.  Auzout  esteems  his 
invention  of  dividing  a  foot  into  near  30,000  parts,  and  thence  taking  angles 
to  very  great  exactness ;  I  think  it  right  to  inform  tlie  worid  that  I  have  found^ 
by  some  scattered  pqiersofone  Mr.  Gasooigne,  that,  before  the  late  civil  wars, 
he  had  not  only  devised  an  instrument  of  as  great  a  pouer  as  M.  Auzout^s,  but 
had^lso  for  some  years  made  use  of  it,  not  nnlv  for  taking  the  diameter;  of  the 
planets  and  distances  upon  land,  but  liad  iartiicr  endeavoured  to  gather  many 
certainties  in  the  heavens  j  amongst  which  I  shall  only  mendon  one,  vis.  The 
finding  the  moon's  distance,  from  two  observations  of  her  horizontal  and  meri- 
dional diameters  :  which  I  the  rather  mention,  b^'cause  the  French  astronomer 
esteems  himself  the  first  who  in  that  way  undertook  to  settle  the  moon's  paral- 
lax. The  very  instnnnent  he  first  made  I  have  now  by  me,  and  two  others 
more  pcifiwted  by  him  i  which  doubtless  he  would  have  gteat^  inqMoved,  had 


l6l  PHILOSOPHICAL  TWASSACTIONS.  [an»0  1 667. 

he  not  been  unfortunately  slain  in  his  Into  majesty's  service.  He  had  a  treatise 
on  optics  ready  for  the  press,  but  though  i  iiave  used  my  utmost  endeavour  to 
retrieve  it,  it  has  not  been  withsnooett.  Thenutrument  iaamall,  not  exceed- 
ing in  weight,  nor  much  in  bigness,  an  ordinary  pocket  watch,  exactly  markii^ 
■  abovA  40,000  divisions  in  a  foot,  by  the  help  of  two  indexes ;  the  one  showing 
Iiuadreds  of  divisions,  the  oilier  divisions  of  the  hundred ;  every  last  division 
in  my  amall  one  oontrining  -rV  of  an  indi ;  and  ttwt  so  picdsely,  that  aa  I  um 
it  thm  goes  above  divisions  to  a  second.  Yet  I  iiave  taken  hnd  angtea 
several  times  to  one  division,  though  it  be  ver^-  hard  to  come  to  that  exactnes.-! 
in  the  heavens,  because  ot  ihe  swift  moliot^  of  the  planets.  Yet  to  remedy 
that,  I  have  devised  a  rest,  ea£y  to  be  made  and  used. 

Mr.  Hook  also  announces  (p.  459),  that  he  has  two  or  three  anys  of  mea* 
suring  the  diameters  of  the  planets  to  the  exactness  of  a  second,  by  the  help  of 
a  telescope ;  and  of  taking  the  position  and  distances  of  the  fixed  Stan  from 
each  other,  when  this  docs  not  exceed  two  or  three  d^rees. 

Of  the  Nebulosa  in  the  Girdle  of  Andromeda ;  and  the  cxfraordinarf 
Star  in  the  Neck  of  ihe  Whale.  Bif  M,  Bvluald.  N'  25,  p. 

January  1667,  the  nebulosa  in  Andromeda's  girdle,  which  may  be  seen  by 
the  bare  eye,  apjK'an  d  much  more  obscure  than  the  year  before.  In  the 
n>onths  of  February  and  March  I  did  not  see  it. 

January  ao^  l607»  At  nig^t.  Oh.  80 m. 'the  sky  bdhg  prat^  serene,  the 
atarin  thenftdtof  the  Whale  approached  to  the  size  of  a  star  of  the  sixth 
magnitude,  and  grew  afterwards  latter.  For,  Feb.  12,  6  h.  30  m.  it  equalled  a 
Star  of  the  fourth  magnitude  at  least  And  Feb.  24^  7  ix.  \rds  equal  to  one  of 
tiie  third  magnitiide,  shining  ver)' bright. 

Feb.  26  and  27  it  appeared  rtitt  to  increase. 

TVI,  Heveiius  also  observes  conceminjr  this  sfnr  ;  \\7,,  Jan.  "23,  I  found  a 
little  star  of  the  sixth  or  seventh  magnitude,  about  tlic  same  place  where  the 
and  near  star  wed  to  iqipear..  But  it  then  seemed  to  me  not  the  genuine  new 
ttar,  but  anodaer  preceding  the  new ;  the  longitude  of  which  has  been  defined 
by  me  in  Mercurius  in  Sole  visus,  Aries  25**  43' 3',  and  the  latitude  14**  4l' 
32",  south.  Anno  1660,  Feb.  2,  it  appeared  very  brigiit,  and  when  the 
moon  shone,  of  the  size  of  that  in  the  mouth  of  the  Whale  ;  froth  which  time 
I  always  observed  it  to  grow  Vgcr.  March  13,  f  still  found  it  cxtrondy 
.bright,  but  could  not  accurately  determine  its  magnitude  by  my  naked  cnpe» 
beoiue  of  the  vivid  crqnud^  and  thebwness  of  the  star. 
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Exinui  fif  a  LMefJrcm  M.  pEct^mBTj*  amcermt^  a  new  Dhcuvety  qf 
■  the  Co?nmunicaikn  qf  the  JDuctef  Hlorctekiu  ttn^  ike  Eimt^geKl  ^an, 

N"  25,  p.  4(il. 

This  letter  gives  an  account  of  a  piipposeH  discovery  of  a  communi'^ation  be- 
tween the  thoracic  duct  and  the  emulgcnt  vein  of  the  left  kidney.  I1ie  subject 
was  a  woman  who  had  died  aome  days  after  she  had  been  broi^t  to  bed. 
M.  Ga)'ant  (yiho  aseiated  M.  Beoquct  in  this  dissection)  having  dt.s<x)\  ered  the 
ductus  thoracicn?  upon  the  7th  and  8tli  tlie  vertebrae  descending  from  the 
back,  inserted  .n  quill  into  the  said  duct  and  having  tied  it  upon  the  quill,  he 
blew  into  it :  whereupon  the  duct  was  filled  with  wind  from  the  quill  untQ  the 
subclavian  vein.  This  wind  issued  at  the  ascending  cavs,  which  had  been  eo^ 
when  he,  to  whom  tlic  corpse  belonged,  had  lifted  up  the  heart  to  nuke  the 
demonstration  of  it.  M.  Gayant  would  tie  this  cava,  but  it  was  cut  so  short, 
that  the  ligature  could  not  iiindcr  tlic  wind  from  issuing  out  of  it ;  wluch  was  the 
cause  that  it  could  not  be  thrust  as  &r  as  the  bressts.  I  would  supply  this  de- 
feet  by  compressing  with  my  finger  that  place  of  the  vein  at  which  the  wind 
came  out  (which  was  at  about  the  tliird  vertebra  descending  from  the  back) 
and  M.  Gayant  having  blown  afresh  into  it,  I  compressed  wiili  my  fingers  the 
vena  cava  and  the  ductus  thondcus  togeUier;  halt  the  wind  that  was  thrust 
into  this  channd  dMwed  us  thai  it  had  another  way  to  escape.  And  indeed 
we  saw  as  often  as  we  did  blow,  that  the  emulgent  vein  on  the  left  side  was 
filled  with  wind,  ami  that  thereupon  the  body  of  the  vena  cava  also  filled  itself 
ironi  the  emulgent  unto  the  iliacs.  This  wind  seemed  to  us  to  come  from  live 
left  kidney,  and  to  insinuate  itself  into  the  cmu^^  vein,  and  tfaoice  into  the 
ctm.  The  right  kidney  had  been  icmoved,  so  that  we  could  say  nothing  of  its 
eommunication  with  the  said  duct. 

The  question  was  made,  whether  the  wind  that  seemed  to  enter  into  the 
cmnlgent  and  the  cava  did  enter  there  indeed ;  or,  whether  it  did  not  ^ide 
between  the  proper  coat  of  tlus  vdn  and  that  oommon  one  whjeh  eomes  to  it 

*  Tb'H  oefebratad  Pfcndi  aaatomiit  WM  bom  at  "E/itpfe,  and  flauriihed  about  the  middii;  of  tlic 
I'ih  ccntuiy.  lo  1 651  he  ditcovered  the  duct  which  cooveys  the  chjrie  to  the  subdariaa  reiti,  aad 
which  hat  bewtc>Ued|,d>Sf  hi*  aamt!,  Bccyicnhim  Chjrii  IVicquctiaimm  Thi«  dact  he  tnwed  and 
iwcribsJ  oot  only  In  the  hmnaB  body  hot  to  Iwole  iBbiBcti  alio,  flee  U*  Bnperimenta  nova  Anato. 

mica,  of  wVii  h  the  ht  tt  edition  is  that  which  vas  printed  at  Paris,  4to.  l6S4.    He  di«l  !ii  I6"74,  !iav- 
iag  •bortCDcd  hi*  day*  bgr  the  abuae  of  tpirituooi  liquoia,  whkb,  by  a  Ktnnge  infaiualiop,  he  believed  to 
teSKMOMif  aonrfildm^  UbdiMonriei  iavdmd  Unto  a  cintrovenywiili  JtUaa  aid  other 
^tmafomy  aaatooiitu,  whoooi,  boMwer,  te  T<i7'iMOBafiiII^'a«4iilad  khklKHMtMipdellioiaeieii 
Idcirii^  jubUihed  ia  mHi. 

X9 


264  wmtMonaeAL  TiuutaACTiom.  [Aimo  10^, 

from  the  peritoneum  ?  This  question  obliged  us  to  dit  the  ctn  at  die  place  of 

the  emolgent ;  and  then  blo%ving  into  the  ductus  thoracicus,  that  tli« 

wind  which  had  swelled  the  emulgent  did  escape  at  the  opening  just  now  made 
in  the  cava. 

This  experiment  made  us  jodige  there  was  a  eomnmiiieatioii  of  the  dootus 
thoracicus  witli  the  left  kadncy,  or  at  lent  with  the  emulgent  vein,  m  iht  hodg 
of  this  woman.* 

A  Detaipikm  ef  several  Kinds  of  Ghmaries,  m  those  of  LmdoHf  ^ 
Dottimdi,  aruf  hi  Muscovy.    N*  25,  p.  464. 

These  ^nnrics  were  at  llie  Bridgcliousc,  Southward,  where  by  frequent 
turning,  airing  and  drj  ing,  com  has  sometimes  been  preserved  for  31  years. 

Dr.  Fell  mentioned,  at  a  meeting  of  the  Ro}'al  Society,  that  the)'  keep  com 
at  Zurich  in  Helvetia  80  years. 

As  for  the  granaries  of  Dantzick  and  Moscoyie,  some  observing  merdnnits 
and  travellers  give  this  short  account  of  tliem. 

First,  That  those  of  DantziclL  are  geneiany  seven  stories  high,  some  nine 
stories;  having eadi  of  tfieoi  a  funnel,  to  let  the  com  run  down  from  one 
floor  to  another;  thereby  chiefly  saving  the  Isbour  and  chaiges  of  carry  ing  it 
down.  And  then  tliat  those  in  that  town  arc  quite  surrounded  with  water, 
whereby  the  ships  have  the  conveniency  of  lying  cl(^  to  them,  to  take  in  tticir 
lading.  No  houses  suffered  to  be  built  near  them,  to  be  thereby  secured  fVom 
tiie  casualties  of  &e. 

Secondly,  That  those  of  Muscovy  are  made  under  ground,  by  digging  a  deep 
pit  of  almost  the  figure  of  a  sugar  loaf,  broad  below  and  nstrmw  at  the  tup;  the 
sides  well  plastered  round  about,  and  the  top  vcr^-  closely  covered  w  ith  stone. 
The  people  of  that  countiy  are  so  very  careful  to  have  Ubit  corn  wen  dried,  bei> 
lore  they  put  it  into  those  subtttnmeous  granaries,  that  when  the  weather  of 
that  northern  cfimate  serves  not  to  dry  it  sufficiently,  they  heat  their  bams  by 
means  of  great  ovens,  and  thereby  very  well  drying  their  com,  supply  the  de- 
ficiency of  their  short  summer. 

Inqmiet  fw  Hungary^  Transt/lvanta,  JEgyj»t,  and  Gmnea, ' 

N*  25,  p.  467,  6?c.  * 
These  inquiries  are  too  long  and  not  sufficiently  interesting  to  be  inserted.  * 

•  It  is  anncccssary  lo  notire  t!ic  other  txperiments  made  by  M.  Pecquet  upon  the  hoAj  of  thh 
woman,  fur  the  {Mipoie  of  proving  the  above  stated  commonication  of  the  thoracic  duct  with  the 
emulgent  vein  ;  linre,  as  Dr.  Needbui  Knarkcd  in  a  ndisequeat TOhine cf  tiiS  TlMWCtlOPS* 
CVoi.  vii.  No.      diHfUjiiioieddiacvnijwaiDmeljraAHMMfc^^  ■ 
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Bteperiineiti*  fir  Improang  the  Art  of  Gunnery.  By  &(r  Romr 

MosAT.   N'f6,  p.  479. 

I.  To  know  how  far  a  gun  shooti  point  MhpIc,  that  is,  near  the  levd  of  die 

cylinder  of  tlie  piece.  On  a  fit  platform,  place  and  point  the  gxm  at  a  mark,  a?; 
large  as  tlie  bullet,  at  50,  6o,  or  more  yards  distant,  so  as  the  under  side  of  the 
mark  may  be  in  the  aauie  level  or  line  with  the  underside  of  the  cylinder  of  the 
fkeee*  ■  Then  betimD  the  gun  and  the  tauk,  at  levetal  dirtanopw,  phoe  picoes 
of  canvas^  sheets  of  pqper  pasted  together,  or  the  Uke^  on  stales  fixed  in  the 
ground,  so  that  the  uncter  sifle  being  level  with  the  horizon,  may  just  touch 
the  vk&ual  line  passing  from  Uie  to  the  upper  side  of  the  mark,  wiien  the 
eye  ia  hi  the  fine  drawn  from'  it  to  the  upper  side  of  the  cyfirtder  of  the  gun ; 
the  canvas  being  so  broad  and  long  that  if  the  bullet  pass  through  it  ^wo  or 
three  feet  higher  tlian  the  level  of  the  mark  or  of  cither  hand,  the  hole  it  makes 
may  show  how  much  it  flies  hiphcr  than  the  level  of  that  place.  If  the  bullet  falls 
lower  titan  the  mark  and  touch  nut  tlte  canvas,  the  gun  may  be  next  time  raised 
a  fittl^  and  10  on  till  the  hoOet  hit  tiie  tauk,  eras  high  as  it:  And  if  at  fiiat  it 
fall  as  high  as  the  maik  and  cut  the  canvas,  the  mark  and  canvas  may  be 
hronj^'ht  nearer  the  g\m  :  Aftcr^vards  the  iiir>»-k  n^v  be  removed  to  greater  and 
greater  distances,  till,  to  hit  tiie  mark,  it  fly  higher  Uiau  j>oiae  or  all  the  inter- 
posed  canvases;  And  thus  the  experiment  b  to  be  repeated  and  varied  A 
pleasure. 

II.  To  know  uhat  quantity  of  powder  is  the  just  chai^  for  anjT  piece,  so  as 
it  makes  the  firlhest  ^hnt,  am!  tlie  powder  all  fires. 

1 .  Elevate  the  gun  to  a  mean  random,  as  of  20  or  25  degrees,  and  iirc  it  with 
the  ordinary  diaige  of  powder,  in  some  convenient  ground  where  the  M  of  the 
bullet  may  be  easily  seen,  and  measure  the  distance  to  the  hole  made  by  the 
bullet.  2.  Tlien,  instead  of  a  full  chatge  of  powder  used  in  the  first  shot,  take 
.jV  part  less,  or  some  such  proportion,  for  the  next  trial.  3.  For  a  third, 
fourth,  or  more  trials,  diminidi  still  the  quantity  of  powder  by  v>r  a  time, 
iSXi  the  nnge  be  oonai^nbly  shorter  than  at  first.  4.  Then  take  moK 
than  the  first  charge,  and  do  all  things  else  as  before,  and  SO  continue  moie 
trials,  increasing  always  the  quantity  of  powder  in  the  same  proportion  every 
new  trial,  till  you  find  the  increase  of  the  charge  docs  not  make  the  piece  carry 
further.  5.  The  right  charge  being  found,  the  gr«rtest  random  Is  to  be  sought 
by  tr)-ing  all  randoms,  elevating  the  gun  mote  and  mor^  by  degrees  at  a  time. 

III.  To  know  what  gun  shoots  ffrthest : 

1.  A  gun  to  be  prepared  of  mudi  more  than  the  ordinary  length,  and  to  be 
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placed  as  in  the  former  experimoits,  and  diarged  with  the  ordinary  chaj;g:e  of 
powder,  of  tsdierwidi  tint  quantity  which  tytte  fiiniicr  esqwrunents  shall  be 
found  the  best;  and  l»ng  dischaiged,  the  IkU  of  die  btdtet  n  to  be  marked, 

and  the  distance  measured  as  has  been  before  suggested. 

2.  Then  try  her  with  less  and  more  jiovi-der  as  before. 

3.  Then  cut  off  two  inches  of  the  muzzle  with  a  saw,  and  try  as  before,  do- 
ing every  thing  in  the  same  manner  t  And  so  cot  oflT still  for  heir  trials,'  tiK  the 
shot        to  fall  shorter  than  before. 

4.  Tfie  same  may  done  with  guns  of  difTerent  bores.  And  ev^ry  experiment 
to  be  repeated  three  or  four  times,  in  order  always  tq  take  a  medium  among 
them.* 

Magnetical  Experiments.    Btf  Mr,  Sellers.        26,  p.  4TB. 

Mr.  Sellers  states,  that  he  had  often  made  trial  with  many  needles,  touching 
tliCTi!  on  each  hcmi.'-phcre  of  the  stone,  in  all  varietv  of  way.s  he  could  imagine, 
to  nnd  if  it  were  possible,  by  that  means,  to  cause  any  of  these  needles  to  vary 
in  its  direction:  but  that  he  always  found  the  oontiaiy,  all  of  thefti  conforming 
to  the  magnetical  meridian,  and  standing  noitb  and  south,  as  other  needles  that 
were  touched  on  the  very  pole  of  \hc  stone.  He  adds,  that  some  of  tfacsO 
experiments  he  tried  in  Loudon,  when  there  was  no  variation  known. 

That  on  frequent  trnls  of  touching  needles  with  different  load-stones  of  seve* 
ral  magnitudes,  as  also  of  different  virtue;  the  needles  towiicd  gave  all  of  tiicm 
'  the  same  directions.  This  he  thinks  is  confirmed  b]r all  the  needles  and  sea  com- 
passes made  in  several  parts  of  the  world,  and  consofpirntly  toui  hed  on  several 
stones  of  different  countries,  yet  all  agreeing  in  this  magnetical  harmony,  that 
ihey  all  Hie  same  diwiioiiB.  Tint  having  sometime*  drawn  a  needle  only 
over  the  pole  of  the  stone,  within  the  sphere  of  its  virtue,  mthout  touching  the 
stone,  it  has  received  the  same  directiv  e  iniality  from  the  stone  .is  if  it  hadl^cn 
really  touched  on  the  stone  it'^df,  th.ongh  not  altojrether  so  strong  as  if  it  had 
touched  the  stone.  Again,  tiiut  having  touched  neeiile:»  011  the  stone  witli 
fiunt  strokes,  and  other  needles  with  stronger,  aD  these  needles  received  the 
same  effect  from  the  stone,  both  for  strength  and  direction  i  he  conceiving  that 
it  is  not  the  fainter  or  stronger  touches  on  the  stone,  nor  the  multiplicity  of 
Strokes,  that  varies  the  needle's  strength  or  direction,  hut  that  the  nature  of 
tiie  sted  idicKof  die  needle  tfe  nuide>  and  the  temper  that  is  given  thcreonto, 

•  A  mnch  better  w!iy  of  mnkitig  alt  such  g«jnnery  experiments,  is  hv  mr.in')  of  (he  batlktir  pen- 
dulum, invented  bf  Mr.  Robins  >  of  whicb  an  account  will  be  given  in  the  proprr  place  in  thtm  , 
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cause  different  effects  as  to  the  strength  it  receives  from  the  stone^  himself 
harni^  tried  all  aoiti  of  sted  tibat  he  oould  powtbly  procure,  and  atl  <be  (Afferent 
tempcfs  he  could  imagine,  for  the  most  powerful  receiving  and  retaining  the' 
virtue  from  tlie  load-stone ;  he  also  affirms  tliat  he  has  fully  saiisfifnl  himself 
that  lie  can  infuse  such  virtue  into  a  piece  of  steel,  that  it  iliall  talce  up  a  piece 
of  iron  of  two  ounces  weight  or  more;  and  give  also  to  a  needle  tlie  virtue  of 
eolilbrmingtptheniagneticd  meiidiaa,  withoat.thehdpof  aload-atoiieor  any- 
tlHiq^elaethaihaiieCdTedvirtttttfierefifO^ 

m. 

Extract  of  a  Letter  from  Paris,  containing  an  Account  of  same  Effects 
of  the  Transfusion  of  Blood;  and  of  two  Mumtrous  Btriiis.  Ano- 
ngmon.       26,  p.  479, 

The  blood  of  a  young  dog  being  trans&sed  into  the  fam'd  one  that  ma 
almost  blind  from  age»  and  could  scarcely  stir,  the  latter  was  observed  two  houn 

after  the  operation  to  leap  and  frisk  about. 

Of  the  two  monsters  mentioned  in  this  letter,  one  resembled  an  ape,  having 
all  over  its  shoulders,  almost  to  its  middle,  a  mass  of  flesh,  that  came  from  the 
hind  port  of  its  head,  and  hung  down  in  the  form  of  a  little  doaL  The  report 
was,  that  the  w(Hnan  that  brought  it  forth  had  seen  on  a  stage  when  she  was 
f\vo  months  gone  with  child,  an  ape  so  cloathcd.  The  aforesaid  mass  of  flesh 
was  divided  into  four  parts,  corresponding  to  the  coat  the  ape  had  on.  Thia 
pheiionnaiion  was  ascribed  to  the  power  of  imagination.  The  oflier  monster  was 
a  foetus  come  to  maturity,  having,  imtead  of  a  head  and  brain,  a  niaas  of  flesh 
like  a  li\  er.  It  lived  four  days.  There  came  a  letter  from  Florence,  written  by 
Steno,  Ktatiiif^  tliat  a  tortoise  was  found  to  move  its  foot  tluee  days  after  its 
head  had  been  cut  off.  .  ' 

An  Aecamt  vf  two  Mamhwa  Birf A«,  fiol  bng  wtce  protbiced  in  Der 
^  vmuMre.   Bg  M.  Colspmsssb.   JV*  26,  p,  480. 

One  of  these  monsters  was  a  Iamb  with  one  head,  but  two  distinct  bodies, 
and  eight  len;s;  the  iKxiies  wore  joined  iri  the  neck.  It  had  two  eyes  nnd  as 
many  ears,  in  the  usual  places,  and  one  extraordinary  eye  in  the  niddock,  with 
a  single  ear  aliout  an  inch  behind  the  eye.  The  other  monster  was  a  Uapb  with 
two  ifistinct  heads  and  n,edb  joined  at  the  shoulders,  but  only  one  body,  anci 
that  well  formed,  yet  having  double  entraila  throughout. 

*  This  MmtobeihcflMnolloetf  ouUng  wOfldalmt^U.  viz.  b/Uutlfr.Belkni.'aboiiw 
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SomeObaervatkm  made  both  in  Mimt  and  at  Sea,   N"  26,  p.  481, 

Mr.  Coleprcss  relates,  that  discoursing  with  one  John  Gill,  a  man  well  expe- 
rienced in  mineral  aflnirs,  he  affirmfd,  that  if  in  digging  deep  under  ground, 
the  work-men  meet  with  water,  tiiey  never  want  air  or  wind;  hut  if  they  imss 
wAer»  M  gomctimeg  it  happenn,  even  at  1ft  or  l6  ftthoms  dcptii,  they  am 
destitute  of  convenient  air,  other  to  bmthe  in  or  to  make  their  candles  bora. 
And  that  when  there  happens  to  he  a  great  quantity  of  a  winter's  standing 
water  in  a  deep  mine,  they  commonly  bring  or  drive  up  an  adit  for  drawing 
away  mdl  «ater;'  bat  as  soon  as  that  part  of  the  level  is  mad^  that  any  of  the 
standing  water  begins  to  run  off,  the  men  must  aeewe  themselves  fiom  dan- 
go-  of  being  dashed  in  pieces  against  the  sides  of  tlie  adit ;  for  the  inclosed  air 
or  wind  in  the  standing  water  breaks  forth  with  such  a  terrible  noise,  like  that 
of  a  piece  of  ordnance,  and  witli  such  violence  as  to  cany  ail  before  it,  loosen- 
ing  the  very  rocks,  though  at  some  distance  in  the  work  or  aifit. 

He  observed  also  on  several  occasions,  in  sailing  between  London  and  Ply* 
mcnith,  that  in  a  calm,  the  way  in  whicii  the  sea  began  to  loom  or  move,  the 
next  day  the  wind  was  sure  to  blow  from  that  point  of  the  compass. 

J  Jail  Stones  oj  an  innimal  Size.  Bt/  Dr.  Nath.  Fa  in  fax.  N"  2ti.  />.  481. 

July  17,  1666,  about  10  in  the  forenoon,  there  fell  a  violent  storm  of  hul 
about,  the  coast  towns  of  Snffixlk.  The  hail  was  small  near  Yarmouth ;  hot  at 
Seckfbrd-HaU,  one  hail-stone  was  found  by  measure  to  be  0  inches  about  s 

one  at  Melton  8  inches  about ;  at  Snape-bridge  12  inches  round.  A  lady  of 
Friston  HaJl,  putting  one  of  them  into  a  balance,  found  it  weigh  Us.  6d. 
Several  persons  of  good  credit  in  Aldborough  afilrmcd  tliat  some  hail-stones 
wereliilt  aa  laige as  turkeys*  eggs.  A  carter  had  his  head  broken  fay  them 
tfanm^  a  stiff  country  felt ;  in  some  places  his  head  bled,  in  others  bnmpi 
arose  ;  the  horses  were  so  pelted  that  tin  y  hurried  away  his  cart  beyond  all  oom- 
BUUkL  The  hail-stoncs  seemed  all  uhite,  smooth  without,  sliining  within. 

Account      a  great  i^umbcr  of  Stones  found  in  one  Bladder.  Bjf  Dr» 

Faiufax.   N'  26,  p.  482. 

Mr.  Goodrick,  snr^n  at  Bury  St.  Edmunds,  afhrmed  to  me,  that  himself 
entting  a  lad  of  tiie  sIim  tfor  whidi  he  has  agreat  name)  took  out  thence  at 
one  time  g0  smdl  alS  of  them  of  unlike  shap^  siae,  ooniera,  sides} 
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some  of  which  wore  so  bestowed  a»  to  slide  upon  others,  and  had  thereby 
•worn  their  fiats  to  a  wonderful  sleekness.  He  assured  me  also,  that  in  the  same 
f>Une,  another  when  dead  had  a  atone  taken  fimn  him,  aJmost  aa  laige  aa  a 
aew-bom  cfaild*s  head,  and  much  of  that  abape, 

A  ff^i  and  Earth  in  Lancashire  faking  Fire  at  a  Candle.    By  Tuo. 

SlUHLEY,  Esq.    N"26,  p.  432. 

About  a  mile  from  VVigan  in  Lancashire  is  a  spring,  the  water  of  whicli  is 
supposed  to  burn  like  oil.  It  is  true  that  when  we  came  to  the  spring,  and 
<a{^ied  a  lighted  candle  to  the  soHaoe  of  the  water,  thc»  waa  suddenly  a  huge 

flame  produced,  wWch  burned  vigorously.  Having  taken  up  a  dishful  of  water 
at  the  fliiming  place,  nnd  held  the  lighted  candle  to  it,  the  flame  went  out. 
Yet  I  observed  ihat  the  water  at  tlie  burning  place  boiled  uud  rose  up  like 
water  in  a  pot  upon  the  iire,  though  my  hand  put  into  it  felt  no  warmth. 

This  boiling  I  conceived  to  proceed  fnnn  the  eriq)tion  of  come  bituminous  or 
sulphurous  fumes ;  considering  this  place  was  not  above  30  or  40  yards  distant 
from  the  mouth  of  a  coal  pit  there.  And  indeed  Wigan,  AsJiton,  and  the  whole 
tountiy  for  many  miles  compass,  is  underlaid  with  coal.  Then  applying  my 
hmd  to  the  aurfiwe  of  -tlie  huming  place  of  the  water,  I  found  a  atMHi^  breath 
like  a  wind  bear  against  my  hand.  Upon  making  a  dam,  atu!  Iiindering  the 
recourse  of  fresh  watt  r  to  the  burning  place,  1  caused  t*hat  which  was  already 
there  toi>e  drainetl  away,  and  then  applying  tlie  .burning  candle  to  tlie  surface 
of  the  diy  earth  at  the  same  point,  where  the  water  before  burned ;  the  Aunes 
took  fire  and  burned  very  bright  and  vigoroua.  The  cone  of  the  flame  ascend* 
cd  a  foot  and  a  half  from  the  surface  of  the  earth.  The  basis  of  it  was  of  the 
compass  of  a  man's  hat  about  the  brim.  I  then  caused  a  budget  fiill  of  water 
to  be  poured  on  the  fire,  by  which  it  was  pieaently  quetidied.  I  ifid  not  per- 
ceive the  flame  to  be  discoloured  like  that  of  sulphurous  bodies,  nor  to  have 
any  inanifcf^t  smell  Mith  if.  Tlie  fumes  when-thcy  broke  out  of  the  earth  and 
pressed  against  zny  hand,  w«re  not  to  my  best  remembrance  at  all  hot.* 

Account  of  Atuanasu  Kircueri  China  Illustrata.    N*  26,  p.  48-1. 

This  book  is  esteemed  one  of  the  most  curious  of  the  many  productions  of 
the  industrious,  but  credulous  Kirdier.  It  oontaina  a  vast  mass  of  extvaor- 
dinaiy  particolars  reJating  to  the  population,  revenue,  mountains,  isles,  lakes, 

~*  The  ftimes  her*  mentioned  were  iiiflanimnhle  air  or  bjrdrogcn  gan,  of  wiudi  the  rapid  ascent 
dutmgh  the  witn  jure  k  thcappemiee  cf  boiling. 
•voL.1.    .  Y  . 
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rivers,  canals,  plants,  animals,  fossils,  arc^iitcctiirp,  towns,  walls,  turrets, 
bells,  printing,  .irtillery,  gunpowder,  &c.  &r.— Of  tlieir  bells,  one  at  Pekin 
is  said  to  weigh  120  thousand  pounds. — Ot  tiicir  stupendous  bridges,  one  is 
300  perches  long,  and  a  percb  and  half  broad :  it  is  wiUiout  any  arch,  standing 
on  300  pillars,  supporting  very  long  and  large  stones  laid  over  tlit-  tops  of  them. 
Another  is  built  from  one  moiiiitnin  to  nnother,  of  one  vast  arch  only  ;  hcUiT 
400  cubit*  long,  and  500  cubits  high  from  thf  surface  of  the  river  running 
under  it.  The  deacription  and  figure  of  tiiis  bridge  are  given  by  Ferhautt,  a» 
well  as  in  this  place,  as  exhibited  in  our  plate  5,  fig.  I . — ^Thc  Chinese  wail,  said 
to  be  built '215  ycnrs  before  CIiri>t,  is  described  as  of  300  German  miles  in 
Icnji^th,  30  cubits  high,  atitl  from  12  to  15  cubits  in  breadth;  so  that  se\'erKl 
horses  could  go  abreast  upon  it.    A  part  of  it  is  exhibited  pi.  5,  fig.  2. 

An  Adwriuenmit  comci  ii't;:g^  the Inven^wji  nf  the  Tramfuaon  Blood^ 

By  Mr.  OLDr.SBi'UG.    N"  27,  p  489. 

Tlie  purport  of  this  advertisement  is  to  show  lliat  tlie  transfusion  of  blood 
originated  in  the  suggestions  of  some  ingenious  members  of  the  Royal  Society, 
sevenil  years  before  it  was  tried  in  foreign  countries  ;  and  that  iu  England  it 
was  first  put  in  practioe  by  Dr.  Lower,  and  afterwards'by  Dr.  King. 

j4n  Account  of  some  Experiments  of  injecting  Liqnnra  inio  the  JVuUof 
Animals.  By  Suitor  Vracassati,  FrofcMor  of  AiuUo/Ht/  at  Pisa. 
N'  27,  p  190. 

1.  Having  infused  into  tiie  jugular  and  crural  vein  of  a  dog  some  aquafortis 
diluted,  the  animal  died  presently ;  and  being  opened,  all  the  blood  in  the 
vessels  was  coagulated.    The  great  vesselswere  biir^t. 

2.  Into  the  veins  of  another  dog  some  spirit  of  vitriol  was  infused,  which 
had  not  so  immediate  an  effect,  for  the  animal  sutfereti  a  great  while,  and 
foamed  like  epileptics,  having  its  respiration  very  tliick.  After  death,  his  blood 
was  found  co«^;alated  and  gnimcmSj  resembling  soot. 

3.  Into  the  veins  of  another  dog  was  injected  some  oil  of  sulphur ;  but  he 
did  not  die,  though  this  infusion  was  several  times  tried  ujwn  him.  The  wound 
being  closed  and  the  dug  let  go,  he  fell  to  gnawing  some  bones  which  he 
(bundy  with  great  avidity,  as  if  this  liqucn'  had  caused  in  him  a  great  appetite. 

4.  Another  dog,  into  whose  veins  some  oil  of  tartar  was  injected,  did  not 
escape  so  well  :  for  he  suffered  much,  and  after  being  preatly  swoln  died. 
Being'  opened,  the  sj>ectators  were  surprised  to  lind  bis  blood  not  curdled  ^ 
but  ou  liie  contrary  more  thin  and  fluitl  than  ordinary. 
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jtn  Acantnt  of  tome  DUcovem.  canoeming  the  Brain  wd  the 
Tongue,  made  hy  Signior  M/tLPitsm,*'  Prtfetur  qf  Pfysk  in  Sicily* 

1.  This  anaitomlrt  states  thiit  he  has  iaaoovdnd,  tint  the  aferior  and  softer 
-pert  of  the  brain  dors  not  cover  only  thecoipus  cSillosum,  as  has  been  believied 
hitherto,  but'  is  also  inserted  into  it  in  many  places.  He  lins  also  observed, 
tlmt  the  oirpus  callosum  is  notliing  but  a  contexture  of  $mali  iibres,  issuing 
irom-the  medulla  SfNoalis,  and  terminating  in  the  said  eaterior  partof  thtfbraini 
And  these  fibres,  he  says,  are  so  manifest  in  the  ventricles  of  fishes*  Ixwiisi 
that  u  hen  th^  are  looked  through,  they  repteaent  the  iigure  of  an  iVory 

fornh.  "  '  ■ 

2.  The  use  wliich  he  ascribes  to  the  brain  is  different,  he  says,  fiom  what 
has  been  ffisifRied  to  it  hitherto.  He  pretends  that  as  half;  or  at  least  a  third 
of  the  blood  of  an  animal  is  conveyed  into  the  brain,  where  yet  it  cannot  be 
Consumed,  the  finest  scrum  of  this  blood  is  filtrated  througii  the  exterior  part, 
and  then  entering  into  the  fibres  of  the  brain,  is  thence  conveyed  into  the 
nerves,    which  he  affirms  to  be  tiie  reason  that  the  head  is  so  often  found  full 

•  Marcelitu  Miilpigfii  was  bom  in  the  year  iC^fi,  in  the  nelghboarliood  of  Bologiia,  where  he 
•todied  and  took  hi^  dt-gree  of  dnctor  of  physic  iii  1623.  He  was  elected  to  the  professonthip  of  the 
'theoiy  of  mcdtcine  ir  that  university  in  itisli,  but  won  aftcrwirris  accepted  of  a  similar  appointment 
atPiM,  wliicb  titiuilkiD  lu  mtigaed  at  the  cod  of  duee  jean,  at  the  air  of  liiat  place  was  prgudidat 
to  his  health.  In  he  toecceded  Catiell!  in  Ute  profcMonhip  of  physic  at  Meidna,  when  h»  te- 
iT!:iiiit''1  fljuy  vfar-,  :.nci  rV.^n  rct^imcf!  .iE;i'n  to  Bologna.  Here  lie  coutiimed  .is  a  te;ichnr  of  medicir»e 
in  the  higfaeitc  repute  from  lb6()  to  l')})!,  when  he  was  invit^  to  Rome  and  appointed  chief  pbyci- 
dao  to  fefs  IniKMent  XIL  Ho  died  u  Ron  of  aa  apofiatft  in  16194.  MdpiglbPa  Umnus  iMve 
thrown  fTiMr  li;;ht  upon  thp  structure  pn-d  pliysiolo;^  of  the  human,  bnttp,  anJ  vegetable  creation; 

OWJf  iie  icc;i  l>y  c<iii-.iil!i!ig  bU  Anatonif  F'i.uitaium,  hi-  F-pistnl.?  .'Vnitumiwc,  his  Excrcit.ntinncj 
Anrtooicar,  Lis  IJi  -trtniiones  dc  IJtcro,  df  Fonnatjone  [julli  in  iivo,  dc-  Ijombyce,  See.  ki-.  T  hese 
Inult  were  collected  into  twd  folio  voU.  printni  ia  London  in  under  the  title  of  Malplghil 

Opera  Phpict  ct  Medica.  And  in  lo.tv  a  third  liiSo  volume  a])(>c3rcd,  containing  bis  0|iere  PoiU 
huma.  I'he  first  S[  these  collection!!  uf  his  wurks  wan  rc-printcd  at  Amsterdam,  and  the  scccmd  at 
Leyden,  eadt  iu  one  volttme  4ta.  He  wrote  memoin  of  lits  own  lite,  dedicated  to  the  Rcyai  Soowqr 
of  London,  ofwhich  he  wu  a  member,  tn  hit  anatomical  inreitigitknt  he  icMftod  to  what  in  thow 
d.i)-.  nr-.v  mot!»odsi  via.  lo  maceration  of  the  part«,  injection  of  the  ve«!ielc  with  colfurtxl  Hquor<, 
and  the  enipk>7meut  of  nu^nitjri^g  glaMcc  By  Mxb  meam  he  wa»  vcrjr  cucfewfui  in  developing 
1^  lotrkato  sbuctnieof  tone  of  the  naoen  In  mao  and  quadrapadfj  w  wall  ■•  tho  minaie  fabric  of 
ioweUand  vcgetaMai.  Keqipm  tobswbeentbefiiitwboiuedifaeniia»iOope  lbrca^^ 
drcnlaiion  of  the  blood, 

I  Tltii  idea  of  ihe  oema  beiqg  filled  widi  ieiom«  and  thence  pndacing  hjdrac«i<iriaa«  fa  esi* 
tteoid/ enoaeoiia.  '  '  • 
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of  water  when  the  brain  has  received  a  wound  or  an  alteration  by  some  dis- 
temper. 

3.  He  has  taken  a  particular  care  of  examining  the  optic  nerve  in  diveis  anf. 

•  mals,  it  bring  one  of  the  most  admirable  productions  in  the  brain.  Having 
therefore,  among  other  fishes,  dissected  the  head  of  a  xiphia-«  nr  ?v  nrclfi^h,  w  hich 
has  a  very  large  eye^  iie  Ivm  not  ol^rved  any  considerable  cavity  in  the  optic 
nerve,  nor  any  nervous  fibiea ;  but  finuid  liiat  the  middle  of  Hm  nerve  is 
nothing  else  but  a  large  membrane  folded  according  to  its  length  in  many 
doubles  almost  like  a  f^n,  and  invested  by  the  dura  mater.  Eustachius,  a 
celebrated  anatuinist,  had  written  something  of  this  before,  but  obscurely,  and 
without  mentioning  the  animal  wherein  he  had  made  this  observation. 

4.  He  thou^t  he  should  have  met  with  the  same  thing  in  tenestrial  animals, 
but  he  found  that  fishes  alone  have  such  a  strucfure  of  the  optic  non  e  :  for  that 
of  :':n  ox,  pig,  and  other  such  animals  is  nothing  but  a  heap  of  many  small 
hbrcs  of  the  same  liubiitance  with  the  brain,  wrappixi  about  with  the  dura 
mater,  and  aooompanied  with  many  little  blood-vessels.  Henoe  he  decides  that 
gtcat  question  anaorig  anatomists,  whether  the  optic  nerve  be  hollow  or  not  ^ 
For,  says  he,  it  cannot  be  othenvise  but  there  must  be  many  cavities  in  this 
nerve,  forasmudi  as  the  small  hlaments  of  which  it  is  composed  cannot  be  so 
dosely  joined  that  there  should  not  be  some  void  space  between  them.. 

5.  Concerning  the  tongue,  the  same  author  has  discovered  in  it  many  little: 
eminences,,  whidi  he  calls  papiUaTy,  and  believes  to  be  the  prindpal  or|^  of 
taste. 

[See  Number  20  of  the  Transactions,  page  135,  uliere  a  full  account  is 
l^vcn  of  this  last  discovery,  from  the  tnatise  of  Bdlini  de  Oigano.Giistik».3 

An  Experiment  of  Sig.  Fn.uMss  m  upon  Blood  groum  Cold, 

N'  n,  p.  493. 

When  blood  i»  suflbcd  to  become  eold  in  a  dish,  tliat  pait  wBidi  is  beneath- 
the  superficies  appears  much  blacker  than  that  on  the  topt  and  it  is  vulgarly 

said,  that  this  black  part  of  the  blood  is  melancholy  blood,  and  men  are  wont  tor 
make  use  of  this  ex3m[)le  to  show,  that  the  melatu  linly  humour,  as  it  is  callcti, 
enters  with  the  tiicee  others  into  tl^c  composition  of  the  bioud.  But  Signior 
Fnacasaati  nuuntaina  that  Uiis  blackish  colour  oemes  horn  heace,  that  the  blood 
which  is  underneath  is^  not  exposed  to  the  aii^  and  not  hem  a  mixture  0^ 
melancholy  :  to  prove  which  he  a<;sures,  that  up(m  its  being  exposed  to  the  air. 
it  changes  colour  and  becomes  of  a  iiorid  reiL* 

*  ThU  observatron,  mndr  so  many  yean  ago  bjr  Fowaind,  eoolalot  dfc  geim-«f  tlia  modeim 

theoiy  of  the  qsygenaikui  tit  tltc  bluod  iu  tbe  hmff. 
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Qtackiiha' fimnd  ai     Radt  of  Plaat»t  a$id  iSAefl!»  on  InlaadMomttcdiis. 
By  Sig.  MAsrttsDt  Sbptau.       S7*  p'  493. 

In  the  valley  of  Lancy,  whidi  mns  between  the  tiiouiiiaiiis  of  IWin,  grows  a 
plant  like  the  doronicam,  near  tlic  roots  wlicreof  is  found  pure  quicksilver 
running  in  small  grains  like  pearls.  The  juice  of  Uie  plant  being  exprciscd.nnrJ 
exposed  to  the  air  of  a  clear  night,  there  is  to  be  found  as  much  mercury  aai  11 
lost  of  jiiif»* 

In  a  voyage  lie  made  a  few  )cars  since  to  Genoa,  when  jjassing  over  some 
mountains  he  found  great  store  of  diiTcrent  shells,  as  the  turbinets,  echini,  and 
some  pearl  shells,  whereof  oue  liad  a  fair  pearl  in  it,  which  he  says  he  put  into 
his  repositoiy. 

Observations  made  in  a  Ft^agcfrom  England  to  the  CartbUe  Islands. 

N"  97,  p-  4<)4. 

This  observer  having  noiia:d  at  Deal  the  great  difTercncc  in  tlie  rusting  of 
iron  in  audi  homes  aa  front  the  aea,  in  otxBperiBon  of  thot  effect  in  the  street 
immediately  |daced  behind  the  former,  he  was  told  tliat  it  rusted  more  «t  high 
floods  than  at  neap  tides  ;  the  height  of  the  beach  hindering  the  saline  exhala- 
tions. This  remark  reminded  him  of  the  vanity  of  tlie  argument  of  M.  Ligons 
•nd  others,  viz.  That  the  air  of  the  West  Indies  was  hot  and  nxast,  because  of 
the  rusting  of  the  iron ;  whereas  it  proceeds  from  some  other  prindple  in  the 
air;  for  at  the  point  of  CagUa  in  Januiici,  wlierc  it  scarcely  rains  40  sljowers  in 
a  year,  iron  rxists  as  much  or  more  than  any  where  else :  in  Jamaica  it  rusts 
least  in  rainy  weather. 

The  steams  of  tbe  sea  are  of  such  a  nature,  that  the  sweet  meats  rotted  { 
sugar  of  roses  and  other  lozenges  grew  moist,  though  there  w  as  no  rainy  wea- 
ther. And  those  pyes  and  gammons  of  bncdn  w  hicli  had  kept  well  before,  after 
they  had  been  once  exposed  to  the  open  air,  spoiled  more  in  a  day  or  two  than 
in  ax  wedts  before. 

At  the  point  Gsgua  the  iron  guns  of  the  fort  were  40  coiroded  that  some 
were  become  almost  useless,  being  perforated  like  honeycombs ;   and  some  * 
pounds  of  rusty  iron  broken  off  with  a  hammer.   But  Uic  guns  wiiidi  lay  in  the 
salt  water  were  not  much  damaged  by  rust. 

Many  other  Ihii^  rtioeive  damage  by  the  air :  not  miy  iron  rosta,  but  even 
tinen  rot^,  and  silks  oncc^ exposed  to  the  air  rot,  without  losing  their  colour.  If 
a  lancet  be  once  cxjwscd  to  the  air  it  will  ru^t,  iboufrh  you  presently  put  it  Up 
again ;  but  if  it  be  never  exposed  to  the  air  it  will  hardly  rust. 

*  Tbif  anerdoD  »  emoeau^  if  this  pfamt  bad  not  growa  in  Uut  place,  ^cksilm  would  «tiU  hvre 
IflHiftiiQd'fheife  No  attiSBtioDcgaUiiibMt  between  ten. 
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To  preserve  ale,  he  was  directed  to  pui  to  every  rundiet  of  five  gallons,  after 
it  is  placed  in  the  ship,  two  new  bid  eggs  whole,  and  to  itnain  in  it: 
that  in  a  fortnight's  time,  or  little  more,  the  whole  egg  shells  would  be  dis- 
solved, and  the  e^^n  become  like  wind  etrjjs,  inrlnsc<l  onlv  in  a  thin  skin';  that 
after  this  the  whole  white  would  disappear,  but  the  yolk,  would  remain  unaltered. 
By  this  means  the  ale  kept  all  the  way  to  Junatca,  and  it  w»8  much  better  than 
at  Dcb],  Tliat  if  eggs  be  thus  put  into  March  beer  after  it  has  done  workings 
tluy  prf*-rnc  it  fram  ener  growing  harsh. 

Concerning  the  Thames  water,  it-is  not  only  obscn'ablc,  that  in  eight  mot!(lis 
time  it  acquires  a  spirituous  quality,  so  as  to  bum  like  spirit  gf  wine  ;  and  some 
East  India  ships  it  is  said»  have  been  in  danger  of  firing,  by  holding  a  candle 
near  the  bung-hole  at  the  first  opening  of  the  cask.  If  you  take  the  bung 
out  of  aiiv  I  risk  tliat  ^tink",  it  will  in  24  hour?  become  sweet  again;  and  if  you 
take  a  buKiHi  btick  and  stir  it  about  well,  it  will  become  sweet  in  four  or  five 
hours,  depositing  a  bkck  lee  to  the  bottom,  which  re-mixes  with  it,  and  so  00* 
ca!>i(>n.^  a  third  or  fourth  fermentation  and  stench,  after  which  it  stinks  no  more* 
But  fhrup^'h  Tlrunr--  wafer  on  stinking  do  not  piitrify,  yet  Other  waters  beoome 
irrecovorabic  upon  stinking,  and  dangtyous  to  drink. 

I  obscned  at  sea  the  fallacy  of  Glauber's  opinion,  tlwt  thfc  water  as  it  grovss 
Salter  becomes  greener.  For  after  we  were  out  of  the  Narrow,  the  sea  grew 
<K>i  ki'-li,  and  after  perfect  azure,  yet  was  il  much  more  salt  the  further  we  went, 
as  I  (ound  by  a  waterpois*  of  glass,  with  quicksilver  at  the  one  end.  It  rose 
about  half  an  inch  above  the  sea  water  in  the  Downs  ;  and  at  24  degrees  more, 
two  Indies;  but  afier  that  I  never  observed  any  difference  all  the  way  to 
Jamaica ;  which  is  contrary  to  another  observation,  that  the  nearer  the  tropics 
and  the  line  the  Salter  the  sea. 

As  to  the  burning  of  the  sea,  he  could  never  observe  so  great  a  light  as  to 
perceive  fishes  in  it,  though  the  light  was  sometimes  great   At  Dcul  it  shone 
more  tlie'hight  before  we  set  sail  than  ever  after  in  the  voyage :  all  the  water 
.ran  off  the  uars  almost  like  liquid  fire ;  the  wind  was  then  south-east  s  and  it  is 
•  observed  that  at  cast  and  sooth  winds  it  shines  Tnost. 

It  sometimes  happens  tliat  two  contrary  winds  poise  each  other,  anfl  make  a 
calm  in  the  midst,  ships  at  a  distance  sailing  with  contraiy  gales  at  the  same 

time. 

I;  is  ol)  rn'able,  that  in  the  Indies  such  places  as  have  any  high  mountains 
have  every  night  a  wind  that  blows  from  the  land.  And  in  Jamaica  every  night 
it  blows  off  llie  island  every  way  at  once,  so  that  no  ship  can  any  where  oome 
in  by  night,  nor  go  out  but  early  in  the  morning  before  the  sea  breeae  oome  on* 
As  the  sun  declines,  the  clouds  gather,  and -shape  according  to  the  mountains. 
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80  that  old  seamen  will  tell  you  carli  i^nnd  in  the  afternoon  tow.irds  cvcninp;  by 
the  shape  of  the  cloud  over  it.  And  not  only  mountains,  hut  other  hi^^li  parts, 
such  as  trees,  will  also  cause  a  collection  of  the  clouds ;  so  that  if  you  destroy 
the  ivoods,  you  abate  or  prevent  the  rains.  So  Barbadoes  has  not  now  half  the 
rains  that  it  had  when  more  woodol.  In  Jamaica  likewise  the  rain  is  dUniinshcd 
as  the  plantations  are  extended.  In  the  liarbour  of  Jamaica  tliere  are  many 
rocks,  shaped  like  bucks'  and.  stags'  horni:  there  grow  ali>o  several  sea  plantSj 
whose  roots  are  stony ;  of  which  some  ate  insipid,  but  others  perfectly  nitrous. 
On  these  plants  there  gathers  a  lirqiestcme,  which  fixes  not  upon  other  sea  £uis 
growing  near  them.  It  is  obsCi-vablc  also,  that  a  Monchinel  apple  falling  into 
the  SL-a,  and  ly'vi^r  in  tho  w.ifcr,  v.  ill  contract  a  lanugo  or  down  of  saltpetre. 

it  is  commoiiiy  alhruied,  tiiuL  itic  seasons  uf  the  year  between  the  tropics  are 
divided  by  the  rains  and  fiur  weather,  iiUotting  six  months  to  each  season.  Bnt 
this  obser>'ation  holds  not  genenlly  true:  For  at  the  Point  in  Jamaica  it  hardly 
rains  forty  showers  in  a  year,  as  before  ohscr\'ed,  beginning  in  August  to 
Octoher  inclusively.  From  the  Point  you  may  look  tOMards  Port  Moraut,  and  so 
along  to  Ligoncc,  six  n^les  fix»m  the  Fdnttand  you  will  scarcely  see  fat  dght  or 
mite  moaths»  beginning  fimn  April,  an  afternoon  in  which  it  rains  not*  At  the 
Spanish  Town  it  rains  only  for  three  months  in  the  year,  and  then  not  muchi 
At  the  time  it  raixis  at  Mevis,  it  rains  not  at  Barbadocs.  And  at  Cignateo, 
otherwise  called  Eleutheria,  in  the  Gulph  of  ISahaina,  it  rains  not  sometimes  in 
two  or  three  yesrs,  so  that  the  island  has  been  twice  deserted  for.  want  c(  nan 
to  plant  in. 

At  the  Point  of  .lamaiea,  wherever  you  dig  five  or  six  feet  deep,  water  will 
appear,  which  ebbs  and  flows  with  the  tide.  It  is  not  salt  but  brackish,  is  un- 
vriiolesome  for  men,  but  good  for  hogs.  At  the  Gsymans  there  is  no  water  but 
what  is  brackish  also ;  yet  is  that  whotesome  for  men,  insomuch  that  many  are 

re(JOvered  there,  by  feeding  on  tortoises,  and  yet  drink  no  other  water. 

The  blood  of  tortoises  i$  ailder  than  any  water  there ;  yet  is  the  bt-ating  of 
the  heart  as  vigorous  as  that  of  any  animal,  and  their  arteries  as  firm.  I'beir 
Itu^  lie  in  thdr  bdly,  below,  the  diaphngm*  extending  to  tlie  end  of  thdr 
shell.  Their  spleen  Ib  trbngular,  and  of  a  firm  flesh,  and  floridly  red.  Thdr 
liver  is  of  a  dark  green,  inclining  to  black.  In  the  cesnphagus  or  gullet  are  a 
sort  of  teeth,  with  which  they  chew  the  grass  Uiey  cat  in  the  meadows  growing 
at  the  botumi  of  the  sea. 

All  the  tortoises  from  the  Caiibbees  to  the  Bay  of  Mexico  and  Honduras,  re- 
pair  in  summer  to  the  Cayman  Islands,  to  lay  their  egga  and  to  hatch  there. 
Tliey  coot  for  fourteen  days  together,  then  lay  hi  one  n:<„'ht  rihcmi  three  hun« 
di  ed  eggs,  with  white  and  yolk,  but  no  slicils :  then  they  cuut  again,  and  lay  in 
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the  sand,  and  so  on  thrice :  after  which  the  male  is  reduced  to  a  kind  of  gelly, 
becomes  blind,  and  is  to  canted  home  bjr  the  ieiaale.  Thdr  Art  is  green,  but 
not  otFensive  to  the  stomach.  The  urine  of  those  that  cat  it  is  oily,  and  looks 

ol  a  yellowish  prrrn  rolour. 

There  is  no  manner  of  earth  but  sand  at  the  Point;  yet  nielon<!,  musk,  and 
water  melons  thrive  well  there.  A  great  many  trees  also  grow  there,  especially 
mangianea  and  prickle  pears.  In  other  parts  one  may  ride  throi^  woods  that 
are  full  of  veiy  large  timber^,  and  yet  have  nothh^  of  eaitb*  only  firm  rock  to 

jrrow  in.  , 

In  some  ground  that  is  full  of  saltpetre,  and  wiiere  tobacco  grows  wild,  it 
fladies  in  smoaking. 

The  fruit  trees  there  of  the  same  kind  ripen  not  all  at  one  time,  some  are 
observed  in  flower,  others  with  ripe,  oUicrs  with  green  fruit,  ami  otliers  done 
bearing  at  the  same  time.  The  sower-sop,  a  pleasant  fruit  there,  ims  a  floM'er 
with  three  leaves ;  when  these  open  they  give  so  great  a  crack,  tliat  tlie  ob- 
server has  more  than  once  run  from  under  the  tree,  thinUng  it  was  tumbling 
down. 

There  is  a  bird  calle*!  a  peWcm,  but  is  a  kind  of  cormorant,  of  a  fishy  taste, 
but  when  buried  in  tlie  ground  for  two  hours,  it  loses  that  taste. 

In  analysing  some  bodies,  by  letting  ants  eat  them,  be  found  that  they 
would  eat  brown  sugar  till  it  became  white,  and  at  last  reduce  it  to  an  hmpid 
powder.    So  they  reduced  a  pound  of  Sidlet  oil  to  two  drams  of  powder. 

At  hrst  coming  to  Jamaica,  people  sweat  continually  in  great  drops  for  three 
quarters  of  a  year,  and  then  it  oeases.  During  that  space  dicy  are  not  more 
dry,  more  costive,  or  make  less  urine  than  in  England.  Neither  does  all  that 
SAveat  make  one  faintish.  If  one  bo  dry,  it  is  a  thirst  generally  arising  from 
the  heat  of  the  lungs,  and  affecting  the  mouth,  which  is  best  cooled  by  a  little 
brandy. 

Most  animals  drink  little  or  nothing  there,  as  hogs,  even  horses  in  Gtia. 
naboa  never  drink,  nor  cows  in  some  places  of  the  island  for  six  months ;  goata 

drir!'  but  once  perhaps  in  a  week;  parrots  never  drink,  nor  p(irrokels>  nor 
civel-cats,  but  once  a  month. 

The  hottest  time  of  the  day  is' about  eight  in  the  morning,  when  there  is  no 
breeae.  On  placing  a  weather-glass  in  die  window,  it  (fid  not  rise  considerably 

at  that  time,  but  by  two  o*clock  it  rose  two  inches. 

Venice  treacle  became  so  dr\-  in  a  pa1!y-pol  as  It)  be  friable  ;  and  then  it  pro- 
duced a  fly  called  a  weevil,  and  a  sort  of  white  worm.  The  piluke  de  tribus 
also  produce  a  weevil. 

There  is  in  the  midat  cf  the  island*  a  plain,  called  Msgolti  Savanna,  where 
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when  it  rains,  the  drops,  aa  they  settle  on  die  sissms  of  any' garment,  turn  in 
Iwlf  an  hour  to  maggots. 

MagnetM  Ex^enmejiiB ;  abo,  on  erc^ni  Liquop*  %  Mr.  CotspRSss^ 

N*  27,  p-  502. 

I  took  an  unpolished  loadstone,  which  attracted  but  weakly ;  and  heated 

a  lath  nail  ii;lo\ving  hot,  nimbly  applying  the  north-pole  of  the  said  magnet  to 
it,  uhicli  quickly  took  it  up  ami  hfk!  il  s  i^jiciided  a  great  while.  I  took  Iho. 
same  stunc  and  ca&t  it  into  the  iirc,  letting  it  rcmiiia  there  till  it  was' thorough 
hot ;  I  applied  the  north-pole  to  anothcfr  lath  nail  ooM  and  untoached  before, 
whidi  it  took  up,  but  faintly,  yet  held  it  suspended  for  aome  time.  Two  or 
three  ihsy,  after,  T  took  the  same  loadstone,  and  found  tliat  it  attracted  then 
as  strongly  as  before  it  was  trast  into  tlic  fire.  Whence  1  infenrd,  that  the  fire 
somewhat  lessened  its  attractive  faculty,  but  did  not  deprive  the  stone  of  it. 

The  liquor  announced  is  a  composition  of  the  juices  of  good  cyder  applet> 
«nd  mulberries,  producing  the  best  tasted  and  most  curiously  coloured  liquor. 

j^fi  Accofinf  of  some  Boohs.    N"  27,  P-  503. 

I.  The  History  of  the  Koy  ai  Society  of  London,  for  the  adi*ancement  of 
Experimental  Philosophy,  by  Tho.  Sprat. 

II.  Diaqvusitio  Anatonndi  de  Fbrmato  Fiftto ;  aulhoie  G.  Needhani,  M. 

London,  8vo.    An  Anatonm  al  Inquiry  into  the  Fonnation  of  tlie  £mbiyo  or 
Foetus;  by  Walther  Needhani,*  M.  D. 
This  disquisition  consists  of  seven  cliapters. 

In  the  fost  he  inquires  into  the  passages  by  i^hich  the  nourishing  juice  is 
conveyed  to  the  womb  of  the'  animal;  where  be  exominea  the  assertion  of 

EverhartI,  importing  tliat  some  of  the  lacteal  vessels  csst)  the  said  juice  to  the 
uterus ;  which  vesf*cls  are  pretended  to  have  been  seeii  i>y  liim?clf  in  tlie  dis- 
section of  rabbits.  Which  engaged  our  author  to  take  up  again  the  anatomical 
knife,  and  to  dissect  with  ell  possible  accuracy  not  only  seme  of  the  larger 
animala,  as  cows  and  mares,  but  some  of  the  smallerkind  also,  sudt  as  nibbito, 
which  are  instanced  by  Evcrhard. 

But  having  spent  all  liis  labour  and  care  herein  in  vain,  .nnd  besides  evinced 
by  ligatures,  that  the  pretended  vessels*  are  neither  limse  that  are  described  by 
.Bartholin,  under  the  name  of  lymphatic,  nor  otlteis  presumed  to  be  kno\ni 

•  W.  Needbam  w»anncel)cnt  EnglUh  an  itjun,!,  and  dlsiuiguisjipd  hirasell  greall}-  by  llw  work 
of  which  an  account  is  hero  g^en.  Further  panic  ulir?  respecting  tbit  «mW»  AiMtOinical  discwcrif>i 
maj  be  Men  ia  the     vot.  of  Bircb'i  FKoory  cf  the  Ro}  al  Socielj. 
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hy  EvcrhartI  alone,  as  immediately  carrying  the  chyle  out  of  its  receptacle  to 
the  worn!)  and  hn  nsts  ;  he  imputes  the  caiT«c  of  this  mistake  to  the  trunk  of 
the  lymphatics  nunntig  over  the  vena  eava  into  the  receptacle  j»ear  the  emul- 
gcnts,  which  dwt  he  affiinH  to  have  often  found  filled  with  diyle  fiodi  the  iu- 
teatinum  rectum,  or  the  ileum,  or  caecum  (a  dog  having  no  colon  ;)  but  main- 
tains withal,  lhat  by  li^rntures  it  i<5  manifest  that  that  duct  goes  to  the  recepta- 
cle, and  there  deposits  its  liquor  ;  which  lie  proves  to  be  alike  true  of  all  the 
milky  vcs^eb,  so  tliat  they  carr)-  nothing  back,  and  consequently  arc  unfit  to 
convey  any  thing  to  the  womb.  This  Iw  illostrates  by  a  noble  experiment  of 
that  learned  and  expert  anatomist  Dr.  Lower,  using  to  open  sometimes  the 
right  side  of  the  thorax,  and  with  his  fingers  to  break  the  receptacle  ;  and 
soihotinies  on  the  left  tiidc,  the  ductus  thoracious  a  little  under  llie  sublavian  j 
whereby  it  has  come  to  pass  that  dogs,  well  fed  all  Uie  while,  have-thrown  out 
all  the  chyle  into  the  opened  part  of  the  thorax,  and  though  plentifully  fed» 
were  stanx'd  witliin  three  days:  there  nppcarinj^  mean  time  in  the  veins 
opened  a  crass  blood,  dcititute  of  seruni|  but  not  any  mixture  of  transmitted 
ciiylc. 

Having  njected  the  lacteal  and  lymplmtic  vessels  from  th»  office,  he  de- 
clares, that  we  must  rest  in  the  ancient  doctrine,  which  lays  the  task  of  con- 
veying tlie  succns  nntritius  to  the  breasts  and  womb  upon  the  arteries  ;  unless 
tiie  nerves  be  called  m  for  aid,  fur  conveying  some  of  the  spirituous  juice,  to 
be  mixed  with  the  natritiona  to  givte  fife  and  vigoiu- ;  and  having  proved  ^ta, 
he  takes  notice  of  the  multitude  of  anastomoses,  rematkable  in  the  womb  of 
pregnant  crciifures  ;  and  subjoins  a  discussion  of  the  way  how  the  aliincntnry 
juice  is  in  the  womb  scveretl  from  the  mass  of  the  blootl :  whether  by  iirtc 
percolation,  or  by  some  ferment  working  upon  the  blood,  and  thence  precipi- 
tatmg  what  is  proper  for  the  use  of  that  part. 

In  the  second  dupter  he  treats  of  the  placentas  and  glandules,  and  showa 
how  many  wny^  the  juice  is  derived  from  the  womh  to  the  fcetus  :  First,  sim- 
ply from  tlie  membrane  of  the  uterus  to  tlie  membrane  of  tlic  foetus ;  as  in  att 
ovqiarous  creatures ;  and  among  viviparous,  in  a  sow  all  the  thne  of  her  bear- 
ing ;  in  a  marc  for  half  the  time ;  and  in  a  woman  the  first  month  only.  Se« 
condly,  By  a  mass  of  flesli  filtering  the  juice;  as  in  all  cake-bearing  (called  In 
Latin  placentifera)  and  in  all  kernel-be  aring  (called  glandulifera)  or  ruminstmg 
animals.  Where  he  gives  a  particular  account  of  the  double  placenta  or  cake 
to  be  found  in  rabbits,  hams,  mice,  moles,  tec.  and  exammes  the  lewncd  Dr. 
WbaTton*8  doctrine,  assigning  a  doiAle  placenta  to  at  least  all  viviparous  ani- 
mal*, 50  as  nuc  half  of  it  belongs  to  the  uteni<,  the  other  to  the  chorion; 
^how'lng  how  fai;  tlii^  is  true,  and  declaring  tlic  variety  of  these  pluenomcna. 
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toj^ether  with  a  very  ingenious  assig^tion  of  the  cause  of  tbat  varict  \ .  Where 
do  occur  many  unoommon  diservations  concerning  the  ditFercnce  ot  milk  in 
nimhiatiiig  md  other  animab ;  the  vmam  degrees  of  thickness  of  the  uterine 
]ii|iior  Jii  oiripirmsjnd  viviparous  creatures^  the  property  of  the  humour,  turn* 
ing  into  eggs,  with  a  hint  of  the  cause  of  their  being  excluded,  and  ni>t 
quickened  and  fonned  within  ;  as  also,  of  tite  cause  of  moles  in  tlie  womb, 
and  of  many  kcmelly  and  fleshy  substances  iii  otlier  parts  of  the  bpdy }  where 
he' takes  notice^f  a  oemvetion  seen  by  himsdf  grown  to  the  cone  of  the  heart, 
of  nine  ounces  weight,  in  a  bealthy  Ixidyj  that  died  of  a  violent,  death  *  and  of 
the  like  adhering  to  the  spleen,  kidneys,  and  liver,  without  any  perceived  trou- 
ble to  the  animal ;  yea  of  some  found  witliin  the  heart  itself. 
•  He  adds  the  number,  shape  and  use  of  these  placentas ;  nnd  first  observes, 
that  those  that  are  kemd-beering  (glanduUfers)  animals,  or  chewing  the  cud, 
have  many  ;  and  those  that  are  cake-bearing  (placentifcra)  have  for  the  most 
part  one  cake  for  each  foetus ;  but  a  woman  coDiRionly  but  one,  thoiigh  slie 
happen  to  have  many  embryos. 

Me  anncKCs  a  partiedar  desoijitkm  of  the  placenta  of  a  woman,  as  the  moalf 
coDiidenliltt,  and  teaches  how  it  may  be  most  conveniently  severed  from  the 
vessels  to  render  them  conspicuous,  M  hich  are  a  numerous  ofKspriiig  of  arteries, 
veins  and  fibres }  of  the  last  whereof  he  inquires  whether  they  be  the  capillaries 
of  the  artetiaa  aiad  irvm,  or  nervottt. 

The  shape  of  that  in  » woman  is  oibicalar,  abont  a  foot  laige,  and  two 
inclies  thick  ;  nne  of  its  superficies  convex,  but  unCVCnj  the  Other  COncave,- 
and  every  where  sticking  close  to  the  chorion. 

The  use  of  the  placentas  is  known  to  be,  to  serve  for  conveying  the  aiimcnt 
to  the  foetus.  Hie  difficulty  is  only  about  the  manner.  Here  are  examined 
three  opinions  of  Curvey,  Everhard  and  Harvey.  The  two  former  do  hdd, 
that  the  foetus  is  nourished  only  from  the  amnion  by  the  moi^th  ;  yet  with  this 
diftierence,  that  Curvey  will  have  it  led  by  the  mouth  when  it  is  perfect,  but 
whikt  it  is -yet  imperfect  by  filtration  only  through  the  poies  of  the  body,  and 
by  a  kind  of  juxta-pontion ;  but  Everhard,  anppoMng  a  dmultaneous  forma- 
tion of  all  the  Ttistnnnents  of  nutrition  together  at  first,  and  esteeming  tlie 
mass  of  blood  by  reason  of  its  asperity  and  enfrerness  unfit  for  nutrition,  and 
rather  apt  to  prey  upon,  than  feed  the  parts,  maintains  ttiat  the  liquor  is  sucked 
out  of  the  amnion  by  the  mouth,  concocted  in  the  stomach,  and  thenoe  passed 
into  the  milky  vessels,  even  from  the  beginning.  Meantime  they  both  agree 
in  this,  tliat  the  embryo  doth  breathe^  but  not  feed  through  the  umbilical 
vessels. 

This  our  antiior  vndertab»  to  disprove ;  anud  having  asrerted  the  mildness  of 
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at  least  n.auv  parts  of  llicMood,  and  con>cquctitly  their  fitness  for  nutrition,  hft 
defends  the  iiar\  i  iaii  dortrine  of  the  colHcjiiatioii  of  the  nouruhing  juice  by  the 
arteries,  and  its  conveyance  to  the  foetus  by  the  veins. 

In  the  third  chapter,  themembittiesvndhunKnirs  of  einl»yM  aie  oonsaderaiL 
« The  membranes  arc  m  tome  three,  in  otliers  four,  in  an  egg  six.  All  plaoenli- 
ferous  animals  (if  I  may  assume  this  word)  he  afHrms  to  hp.yc  three  membranes, 
amdfiows,  inares,  and  women  also;  but  only  two  humourh.  Again,  bitches, 
cats,  and  conies  four  membranes,  and  three  humoiw«»  so  that  the  nmnber 
of  ^  membranes  has  been  hitherto  observed  alwys  to  exceed  that  of  the 
humours. 

Giving  the  hi'-tory  ofliotl),  he  begins  from  sliccp,  cows,  and  othcr'ntminat- 
ing  atiimals,  describing  iirst  the  cliorion,  asi<igning  its  use,  and  comparing  it 
witli  that  in  deer,  sows,  mares,  women,  rabbtos,  bitdies  and  eats,  when  with 
yoin  .u  .  Then  lie  proceeds  to  the  deM-ription  of  the  allantoides  (the  membrane 
iinmcdiatcly  cncompassinp:  dial  ^^kin  wherein  the  foetus  b  wrapped)  and  thence 
to  that  of  the  amnion,  wliercin  the  embr}'0  itself  lies  swinmiing  in  its  alimental 
liquor ;  and  lastly  to  that  wliidi  is  obaerred  to  be  in  Utcfaes,  cats  and  nUato, 
9nd  contains  a  very  good  and  nourishing  juice ;  which  bow  it  eomes  thither, 
is  a  difficult  inquiry  ,  aswtl!  as  that  other,  liow  the  liquor  gets  into  the  amnion. 
To  resolve  both  which  our  authtir,  iiaving  disproved  tlic  tiltmtinn  of  t!^e  liqi'.or 
held  by  Curvey  and  liverhard  out  of  tiie  chorion  into  ihc  ainaion,  anu  evincetl 
that  the  Ik^aar  in  the  altanloides,  Inteijected  between  those  two,  is  urinous^  he 
conchides,  that  the  alimentary  juice  passes  through  the  umbilical  vessels,  by 
a  proper  artery,  depositing  it  in  thoae  nwmbraaes  wespeak  and  reserving  it 
there  for  the  use  of  tlie  Ibetus. 

Conocniing  the  humdnrs  he  affims,  that  alL  of  them-in-attanimds  aw  no^ 
tritive,  except  that  in  the  allantoideB.  He  observes  also^  that  most  ovipar- 
ons  fishes,  liavc  cfrps  or  spawn,  as  to  sense  of  one  only  colour,  am!  btit  one 
humour;  yet  tfiat  the  spawn  of  a  skate  hxs  a  white  and  a  yolk.  Birds  have 
mostly  thR'e  nutritious  substances  that  ma  visible^  viz.  a  yolk  and  a  double 
white  i  to  which  upon  incubation  comes  a  fourth,  colliqualed  out  of  the  former; 
the  tender  embryo  feeding  upon  the  two  whites,  till  they  being  consumed, 
the  yolk  of  ih.c  ciiick  now  to  be  fuil^'hcd  is  .shut  up  in  the  abdomen,  and 
thence  by  a  peculiar  duct  conveyed  into  the  guts ;  and  so  serves  the  young  bird 
for  breasts  it  is  fed  by  until  the  twentieth  day. 

In  viviparous  creatures  are  found  sometimes  two,  sometimes  three  humoun^, 
ami  in  bitches,  cats,  and  rabbits  fimrt  wkkh  per])lexes  the  author  ns  to  the 
giving  a  reason  for  it.  These  humours,  he  snvs,  he  has  exaniiiuel,  by  con- 
creting, dibtilling,  and  coagulaling  tliem  ;  wlicix-  l»c  fwuishcs  the  reader  with 
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no  vulgar  obsen  atiotis.  He  ooodudes  this  diapter  by  observing,  tliat  there 
is  abo  air  in  the  said  rnenibranes;  which,  besitles  other  argiuncnts,  he  pruvc^* 
from  the  crying  of  infants  in  the  tvomb  (of  which  he  alleges  a  mcinorable  and 
wdl  attested  example  in  a  diiM  of  an  English  lady  in  Choihire)  the  ^Id -being 
yet  alive  and  in  pocxl  health ;)  and  from  chiekcns  often  heard  to  pip  in  the 
egg,  both  before  the  brciikiiig  of  the  shells,  and  after  the  meinbrane.s  being  yet 
entire;  ascribing  the  production  of  ttiis  air  to  the  spirituous  liquor  in  the 
membrane,  apt  to  ferment,  and  therd)y  cau»ii^  ^ofc  of  exhalations.    '  . 

The  Ipinrth  diapler  dlaoourses  of  the  umbilical  veawb ;  and  oiMerves  fint» 
that  they  differ  in  different  animals,  and  hold  proportion  to  the  membranes  and 
liquors,  so  as  those  tliat  have  two  liquor'^  have  four  membrane';,  and  three  li- 
quors liave  six  :  the  oviparous  also  being  turnished  with  a  duet,  passing  to  the 
gnts,  became  th^  want  breaata,  and  their  yolk  ia  shut  up  m  the  belly. 

The  umbilical  arteriea  belonging  to  the  jilacents,  and  commonly  said  to  be 
derived  from  the  cruralf,  are  bv  hiui  affirmed  to  prrnrrd  from  the  end  of  the 
aorta.    They  are  here  described,  and  their  several  portions  di^tribiitixl  for  the 
chorion  and  amnion.    Then  an  account  is  given  of  the  hepatic  vein,  corres- 
pondmg  to  the  arteries.  Itisinvivipaniyaaiuinalsintertediiitothevenaporta^ 
passing  again  with  the  fematning  blood  tlirough  the  caimlis  venosus  into  the 
rava  u  itlunit  yjorcolation  made  in  the  liver.    In  birds,  it  enters  not  into  the  liver, 
but  passes  over  its  convexity  into  the  cava.    A  de>(Tiptiun  also  is  made  of  tlte 
unchaa,-  Ibund  in  all  ^vipwNMis  cnaluies,  though  by  many  wriAeva  denied  to 
be  in  man,  \n  ho  notmthilaiidiqg  haa  need  aa  well  as  other  such  aniroals  aonie- 
where  to  lodge  Ins  urine.    Tlie  oviparous  want  this  umbilical  cord,  but  yet  are 
famished  with  tit  sangiuneous  vessels,  which  here  also  are  explained  ;  especi  • 
'  aHy  die  ductus  intestiaalis,  said  to  be  omitted  by  Dr.  Harvey,  and  to  have  been 
known  to  the  andior  long  befim  Mr.  Steno  chimed  the  diacovcty  of  it  s  for 
which  he  appeals  to  the  testimony  of  Mr.  Boyle,  and  three  worthy  physidani, 
Willis,  Milliii^^ton  and  Ijmrr  ■  us  nlw  to  that  of  two  ingenious  Frenchmen, 
Guiiiou  and  i'  lard,  lo  whom  our  auliior  alhnns  to  have  showctl.  All.  1609,  when 
they  were  going  over  into  HoHand,  not  only  tliia  ducty  but  also  the  ductus 
sativales*  and  the  paasagea  of  the  nostrils,  poUisbed  aAcrwards  by  the  said 
Steno. 

The  use  of  this  ductus  intesUnaUs  is  esteemed  to  be  the  conveying  of  the  yolk 
into  the  guts  for  a  second  coction,  there  made  by  tlic  pancreatic  jiuce,  ac- 
knowledi^  to  be  exodfentfy  handled  by  the  learned  Sylvius,  and  his  ingenious 
M  liolar  De  Craeff,  from  the  former  of  whom  our  author  yet  dwsents  about 
the  Ttiixtiire  of  the  gall  with  the  said  juice  in  the  heart,  refuting  it  hy  fsevcnd 
experiments. 
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The  fifth  explains  the  coiuinunion  of  vends  in  embryos  (  in  whom  he  saysj 
tiiree»iastjoiiKMeg  are  usually  observed,  wlikh  as'  soim  as  tlie  Ibetua  is  bom' an 
dosed,  ^niey  are  called  foramen  ovale,  canalts  arteriosus,  and  vcnosus.  The 

two  former  to  be  met  with  about  tli'*  heart  ;  the  last  in  the  liver.  All  three 
here  described  by  the  author,  who  also  compares,  as  Harx'cy  does,  the  foetus  yet 
in  the  womb  witli  the  manner  of  operation  of  those  animals  that  are  provided 
but  with  one  cavity  in  the  heart  and  with  no  hinga ;  tiie  Mood  of  the  ftetos,  at 
long  as  it  is  unborn,  passing  neither  through  the  parenchyma  of  the  lungs,  nor 
that  of  the  liver.  Lastly,  The  necessity  of  respiration  is  explicated,  and  how 
the  defect  of  lungs,  and  of  one  of  the  ventrides  of  the  heart,  is  supphed  in 
fishes,  viz.  by  commtnuting  and  mi^ttn^  the  blood  in  the  gilhr.  To  wfatdi  is 
annex.ed  the  manner  of  retipimtion  in  amphibia  which  are  furnished  with  lungs 
and  two  ventricles  of  the  heart,  and  yet,  if  Bartholin  misinforms  us  not .  keep 
the  foramen  ovale  all  their  lifetime  open  ;  which  yet  our  author  calls  in  quci»- 
tion,  alleging  to  have  seen  no  diving  animals  which  had  not  tlte  said  fora-^ 
men  dosed  after  their  being  bom. 

The  sixth  makes  a  digTCssion,  to  discourse  of  the  biolychnium,  and  the  in- 
gress of  the  air  into  the  blood,  for  the  generation  of  spirits,  and  the  pretended 
kindling  of  a  vital  Hamc.  But  our  author  can  see  nothing  that  may  prove 
either  the  exiMenoe  or  tite  necessity  of  snch  a  flame.  He  doca  not  qdestiim 
whether  air  is  received  into  the  mass  of  blood,  but  only  doubts  whether  tlnough 
the  lungs  there  be  a  high  way  for  the  air  to  the  blood. 

After  this  our  author  gives  his  thoughts  both  of  the  true  use  of  the  lun^ 
and  of  sanguification. 

The  lungs,  he  says,  serve  diicfly,  by  tlieir  Oonstanft  ag^ion,  to  oounmnvla 
the  blood,  and  so  to  n  iKier  it  fit  for  a  due  circulation;  which  office  hadiinka 
to  ho  performed  in  fislies  by  the  continual  motion  of  their  gills,  a  auccedaneuni 
to  lungs. 

Sanguification,  according  to  him,  is  chiefly  performed  and  perfected  by  the 
frequent  pulsions  of  the  heart,  and  the  repeated  contractions  <^  its  left  ventri* 

clc  at  the  pas<;)ng  of  the  sanguineous  liquor  from  thence  into  the  aorta. 

The  seventh  and  Ia?t  chapter  contains  a  direction  for  the  youncrer  an::toniists, 
of  what  is  to  be  observed  in  the  dissection  of  divers  animals  with  young :  and 
first,  of  what  is  common  to  all  the  viviparous  t  then,  what  is  peculiar  to  several 
of  them,  as  a  sow,  mare,  cow,  ewe,  she-goat,  doe,  rabbit,  bitrh,  and  a  wo. 
man :  la.stly,  what  is  ohservablc  in  an  eel,  skate,  salmon^  frog,  &c.  The 
whole  is  illustrated  by  many  accurate  engravings. 
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yin  /fccorn/t  of  more  T^r'tah  of  Tranitfusion.  wlfJi  some  C nnsideni^ionit' 
tJicreon.   chiefly  in  reference  to  its  cirenius'iec*  Pra<iice  on  Man; 
together  tmth  a  farther  ^'indication  of  this  Invention  from  Usurpers. 
Mr.  Oldensurg.       S8;  j^.  517* 

In  this  paper  Mr.  Oldenburg  ststn,  that  a»  the  experiment  of  tnnrfoskm  has 
CBoced  diaptttes  among  the  curious  both  in  Englnnd  and  other  countries,  so  it 

has  put  some  upon  snpjgcstinp  such  inensurcs  and  cautions  ns  may  rentier  it  safe 
and  beneficio].  Ot  the  letter  iiLiinber  is  Mons.  Gasper  dc  Gurie  de  Mompoly, 
who,  while  he  admits  the  mveiuiou  lu  be  ingenious,  aitd  such  a  uite  as  pro- 
miMS  to  be  luelul,  is  neverthdeas  of  ojnnion  that  it  requires  to  be  practised 
irith  much  drcunupection,  otherwise  it  may  be  productive  of  mischief.  No 
considerate  person,  }iv  cjl)sorvo<:,  will  venture  upon  a  total  tranf;fit«jion,  though 
he  thinks  a  partial  one  may  be  serviceable  in  some  cases.  To  this  purpose  lie 
remarltt,  ^t  he  was  pleased  to  learn  that  a  moderate  intromission  of  blood  had 
(according  to  his  conjecture)  succeeded  well  in  the  human  subject,  as  appears 
from  a  letter  of  Mons.  Deni^.  The  success  of  a  larger  transfusicjii  in  another 
instance  he  ascribes  to  tlie  healthy  and  robust  constitution  of  the  individual, 
a  labouring  man.  But  to  these  instances  he  subjoins  two  others^  where  the 
event  was  tmlatoanble.  One  of  these  instances  oocmred  m  Banm  Bond,  9on 
to  the  first  minister  of  state  of  the  King  of  Sweden,  who  underwent  the  ope- 
ration t^vice,  and  appeared  to  be  strengthened  hy  it  the  first  time ;  but  died  soon 
after  the  second  operation.  His  disease  was  a  niurlitication  of  the  intestines, 
aild  he  is  thooght  to  have  been  an  unfit  subject  for  the  experiment.  The  other' 
nstance  was  that  of  a  dog,  in  a  trial  made  by  Mons.  Gayen.  He  drew  three 
great  dishes  of  blood  from  the  dog;  that  wn*  to  receive,  and  weighed  the  other 
dog  that  was  to  funiish,^  When  the  operation  was  over  he  weighed  the  btter 
again,  and  Ibond  his  weight  less  by  two  pounds;  of  whidi,  after  idmting  an 
ounce  more  or  less  for  the  urine  the  dog  made,  and  an  ounce  or  two  more  for 
the  blood  spilt  in  the  o[x:ration,  there  remained  at  least  i  j  lb.  of  blood 
that  was  transfused.  But  the  reeijiicnt  dot^,  thnaph  well  drefperl  and  fed,  died 
five  days  after,  the  cmittcnt  dog  being  then  ahve.  Lest  an  inference  prejudicial 
to  tlie  cause  of  transfiision  should  be  drawn  ftom  the  preceding  observations, 
Mr.  Oldenbttig  remarks,  that  although  considerable  caution  may  be  requisite, 
yetsevemi  large  transfusions  have  been  successfully  made  tn  LoTulon,  of  which 
a  very  remarkable  instance  was  aiTordeU  in  a  bitch,  which  lost  in  the  operation 
near  SO  ounces  of  blood,  and  was  recraUed  accordingly.  The  animal  not  only 
sorvived  to  the  date  hereof,  but  afterwards  imderwent  a  more  severe  experiment^ 
4 
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in  whirh  her  spleen  was  cut  out,  without  tying-  up  tlic  vessels  whence  that  viscug 
Mas  separated.  Since  which  tnnv  (even  beibre  the  wound  was  healed  up)  she 
took  dog»  was  with  pupp)',  brought  forth  whelps,  and  remdns  wdl  and  jocund. 
Some  reasons  are  then  assigned  why  phtloflophen  in  England  were  backward  in 
performing  the  experiment  of  transfusion  upon  men,  upon  whom  Mons.  Denis 
of  Paris  was  the  first  to  make  tlie  trial;  a  circimistance  of  great  exultation  to 
the  French.  Mr.  OMenbuiig  obterves  that  the  English  are  more  tender  in  ha- 
xanfing  the  life  of  a  Mlow  creature,  and  that  the  law  also  among  us  is  more 
strict  and  jealous  in  cases  of  this  nature.  Yet,  he  adds,  it  was  a  matter  that 
had  been  in  preparation  sevrrai  iiumths  sine^-,  and  tliat  the  followinjjf  method  of 
operating  was  agreed  upon,  as  suggested  by  Dr.  Edmund  King,  and  described 
by  him  in  the  Mowing  letter. 

Sir, 

The  method  of  tnnsfuang  blood  you  liave  seen  practised,  with  lacUtty. 

rnongli,  frotr>  beast  to  beast;  and  wc  have  things  in  readiness  to  transfuse 
blood  t'rom  tiic  artery  of  a  ian)b,  kid,  or  what  other  animal  may  be  tliougiit 
proper,  into  the  \  ein  of  a  man.  We  have  been  ready  for  this  experiment  Uiese 
six  months,  and  wait  for  nothing  but  good  opportunities,  and  the  removal  of 
some  coRsidenitiona  of  a  moral  nature.  I  gave  you  a  view,  you  may  remember, 
a  good  while  ago,  of  the  instruments  winch  I  think  ver}'  proper  for  the  experi- 
ment, which  are  only  n  silver  tube,  with  a  silver  stopper  somewhat  blunted  at 
one  end,  and  flatted  at  the  other,  for  conveniency  of  handling,  used  already 
upon  beasts  with  good  success.  The  way  in  short  is  this :  After  the  artery  is 
prepared  in  the  lamb,  kid,  &c.  let  a  ligiituro  be  made  ui)nn  t!ic  arm,  Sic  of  a 
man  (hard  enough  to  render  the  vein  turgid)  in  the  place  you  mtend  to  insert 
the  lesser  end  of  the  ^ver  pipe,  which  is  so  fitted,  that  the  silver  stopper  thrust 
into  the  tabe  reaches  somewhat  by  its  blunt  end  beyond  one  of  the  ends  of  thai 
tube.  This  done,  dixndc  the  skin  of  the  part  in  the  same  manner  that  is  nscd 
in  cutting  an  issue,  just  over  the  vein  to  he  opened.  Then  with  a  lino  lance 
open  the  vein ;  or,  if  you  please,  in  case  the  vein  lie  fair  and  high  (especially  if 
the  skin  be  fine)  you  may  open  both  together,  according  to  the  usual  way  of 
letting hlood.  Which  dune,  let  an  assistant  dap  liis  finger,  or  a  little  boU 
ster  prepared  beforehand,  or  the  like,  upon  the  vein,  a  little  below  ihe  <  riflce, 
to  hinder  tlie  blood  from  ascending.  Keeping  that  position,  insert  the  bluni- 
cnded  tube  upwards  into  the  vein ;  when  it  is  in,  hold  it  and  the  skin  close  to^ 
gether  between  your  finger  and  thumb.  Then  pidl  out  of  the  tube  the  stopper, 
and  insert  the  pipe  by  wliich  the  arterial  blood  is  to  be  infused  fiiom  the  einlt> 
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tent  animal;  mnugtiig  the  i«niaiiiiler  aooarding  to  the  known  method  of  this 

ex{>crimcnt. 

Mr.  Olciciiburp;  concludes  this  account  with  references  to  facts  and  observa- 
tions given  in  former  Numbers  of  these  Transactions,  iti  proof  thai  the  trans- 
fusion of  blood  originated  in  England;  though  some  of  the  French  journals 
(he  complains)  have  migned  flie  merit  of  tbb  invention  to  their  oountiy- 
men.* 

•  Inanolealp^  1S1,  we  Untadllut  tfM  aotion  wUcb  phibMBphm  enee  «iitertalfied 

the  possibility  of  removing  disease  and  prolonging  life  by  the  tran«ftisicin  of  blood,  were  extravagant 
and  ill-founded.  Nor  will  the  jui>tuess  of  this  remark  be  diipuled,  ns  applied  to  the  geaitnility  uf  those 
mortw)  affiKtions  against  which  it  was  at  first  proposed  at  a  remedy,  aad  as  qipHed  also  to  the  prcject 
of  procuring  indefinite  ioogevi^.  It  must  be  confeMcd,  however,  that  the  accurate  and  wcU-cuntrived 
experimenu  of  Professor  Hamrood  place  it  bejtood  a  doubt,  that  to  cases  of  sudden  and  profuse  era* 
cuations  of  blood,  the  fatal  consequences,  which  would  otherwise  ensue,  m:^  in  the  brute  creatioQbe 
{Mcvaited  by  the  unmediate  introduction  of  a  pnpoitkwnle  quanti^  cf  fieih  blood  £nm  aootliMr  an^. 
nal  in  a  iMiiItfaj  state;  a  f«ti»Mcfa  aMinaanvertible  to  medical  turn  in  certain  eaiea  of  bnmonliage 
occurring  in  the  human  subject.  On  this  occasion  s^  e  are  happy  tu  li.ivc  it  in  our  |kj\i  it  to  lay  befure 
the  public  an  account  of  tho  abovfr-mentioued  profesKv'a  interesting  expenments  and  obiervationa 

Dr.  Harvood,  the  present  prnfessor  of  an.itomy  in  tho  iiniversivr  rf  Cnmbridge,  ha:\'ingpcru?c<l  tlie 
accounts  of  Lower  and  otbcm  cuncemiug  liic  tmisiusioti  of  tiie  biuod,  and  being  equally  di^tislied 
with  the  mode  in  which  former  experiments  had  been  coiiduL-tcd,  and  the  superstition  and  prejudice 
wiiicil  occasioned  the  nbiequent  relinquishinent  of  the  practice  i  was  induced  in  the  year  17A5  Xo 
nake  h  the  subject  of  hit  Thcsu,  pi'eparatory  to  taking  his  M.  B.  degree  in  that  year.  Upon  this 
ticc  asion  tht:  profcdsor  made  a  nunibttr  of  ver)-  interesting  cxpcrinient-i,  which  lie  has  since  repeated 
in  a  gjreat  varioiy  of  faitm,  same  of  them  liaviog  been  privately  conducted,  and  othen  public!/  es« 
liibitriBtbiilectwMoocaiBpanttivnmtoDyiBtlwechaobof  ifw  Vnm  ■  giMt  nnoio 

l>cr  of  ver>'  curiom  cxpt.-nmonts.  the  foUomng  ban  beeo  M)ected«  MdwelMifB  the  pnftNat^a  per* 
mission  to  lay  them  bofore  the  pidtiic. 

Expcfiment  1.  A  dog  of  nisddling  aiai^  fimn  wlMieiiVM/^tfr  vctn  eight  ouneea  of  Mood  lin^ 
previmisl}'  o  anutrtl,  wa?  stipplied  with  an  equal  quantity  from  die  carotid  arlcru  of  n  shcrp,  Dur- 
ing liie  operalioB  tlie  dug  sJvovvcd  evident  luarks  ol  uueaaujciiii,  but  was  Ultle  alll-ttcd  in  any  other 
wqr,  till  about  twenty-four  hours  afler  the  operation*  wfaen  he  had  a  sh'nrering  fit,  succeeded  by  a 
comidenliiedqprccof  Jioat,  ibint.  aad  the  maiia)  ajrupMna  of  finer,  ail  of  wliidi  diiiippeaiBd  in  the 
nmrae  of  tlie  next  daf ,  and  the  dog  remrined  aftenmrdi  in  perfect  bealdi.  Thii  experiment  lieing 
fcever.il  timei  rejieatcd.  and  tlie  quantity  of  transfused  ttloodtx-itig  ociiihliMially  increased  or  dln/tnislied, 
the  ftneriih  symptoms  were  obaervtd  to  be  inove  or  leaa  vialcat  in  proportiou  to  the  quantity  of  mrtf 
f  m/  Mood  introdnoed  loin  tlie  writ  of  theiedpientaninial.  ItnoeroeciimdtoDr.H.  that  die  vnen- 
tm-i-i  nf  the  animal  during  the  operation,  and  the  febrile  disease  with  which  he  was  nttirked 
some  hours  afterwards,  might  probably  arise  trotn  the  preternatural  decree  of  stimulus  uccaMoned  by 
ihe  introduction  of  the  highly  oxTgeliated  arterial  tilood  into  the  right  nde  of  the  heart. 

Kxperiraent  'i.  Tl>c  experiment  was  therefore  repeated,  with  lliis  difFcrencp,  lliat  the  blood  was 
conducted  thnmgh  the  tube  from  tho  juguiar  vrrn  ui  tlie  sheq),  imtead  of  au  artery.  The  result  was 
exactiv  what  thv  opcratisr  exgieeted  it  to  be.  die  animal  was  perfectly  compqiBd  duiqg  the  a]ieraiHni> 
iukI  di  l  noi  ^  ifl'er  the  |inallest.ineon*ettieaoe  at  any  tiioe  atowaids. 
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On  the  Memdip  Lead  Miaei.    %  Mr.  Joseph  Gijornt. 

28,  p.  585. 

In  answer  to  fonner  queries  eonoeming  mines,  this  gentleman  repl^  That 
Mendip  is  all  mountainous.  Hint  it  is  barren  and  vo]t\,  and  in  some  places 
rocky.    That  the  rid(>:es  ma  coofusedly,  but  luo^tl^  east  and  wcst»  Its  surfiu^e- 

hcalhy,  ferny  and  t'nr/.y. 

Experiinctrt  3.  Two  pounds  of  blood  vttt  tdten  from  a  btgfi  painter  vlio  faai  ben  {nviouiTjr 
wciglted,  ami  three  pounds  of  sheep'4  btood  Aom  the  jugular  vtin  inUruductd.    Dr.  Hirwood  had  b«cii 

in  the  Iwbit  of  letting  out  the  super.ihiiru'.ant  h\i»A  v.hen  any  uf  tin;  .inimaU  had  received  ten)  much, 
bat  in  this  experiment.  It  wm  nigge^ted  by  the  Rev.  hli.  Midcalf,  then  fellow  of  Chnit's  Colkge, 
lliit  it  woold  bfi  curiotti  to  oImci  vc  the  dfect  wliidi  would  Allow  iudi  en  extiuuiiliufliy  ifej^^n^  oT  at- 

tificiat  plottxini  .i^  tin;  intruiuttiou  of  an  atiJ'itiiJiial  pound  of  blood  (into  the  circulating  systrm  nf  an 
animal  who  h^l  naturally  luA  itu.uv  ihmt  tivc)  tmiat  {icccfjsahly  uccatHon.  'I'be  vein  acoordingljr 
tecum!  in  the  usanl  ■way,  and  the  dog  being  released  ran  into  the  court,  and  inunediaitiljr  trttempicd 
to  relieve  iiiinsdf  trnm  this  unumsil  plenitude  by  every  poAsiblc  evacuation.  His  cfturtt  to  accomplish 
this  purpose  not  proving  s\icce»sful,  he  became  still  more  uneasy  and  restless,  and  afterwards  drowsy 
Old  ftupid.  These  symptoms  were  succeeded  or  rather  accompanied  by  a  considenUe  degree  of  fever, 
wiucfa  tennittited  ina  oopkHM  evacuatioD  of  blood  by  stool,  1^  urine,  and  by  vamilSBg.  He  took  iw 
BODcidniient  for  tfma  daji  lAer  the  oferadon,  except  ptre  water,  and  was  mora  ndnced  than  Dr. 

H.  ever  saw  an  .nnimal  in  that  spare  of  time.     He  now  drnnk  a  littlt-  milk,  and  aftti\k  arils  somr  hrntb; 

from  which  time  he  graduall)'  recovered  his  appetite  and  strength,  and  reinuned  in  good  health  fur 
aewfal  yt$of9* 

Expcriinrnt  t.  All  the  hk>od  of  a  p<:)inter  was  let  out  ffl>  far  as  it  w.i^  jKissible  to  evacnate  it)  till 
the  animal  wd»  in  com  iilsi(ni»  on  the  table,  and  apparently  expiring,  'i  he  bkxxi  il^en  iransfiued 
from  the  jugular  of  a  slax  p  into  the  cotnapondent  vein  «f  tbft  dog,  and  in  less  than  half  a  miitute 
after  the  introdtKtion  of  the  tube,  he  began  to  respire,  and  as  soon  as  he  had  reoeiTed  a  quantity  cT 
ahcep's  blood  eqital  to  whet  he  had  lost  of  his  own,  he  leaped  from  the  table  and  mdked  bome,  with* 
out  experiencing  any  apparent  inconvenience  either  then  or  at  any  sub  .itjuent  period.  This  experi- 
ment waa  peiftiinned  betes  a  very  crouded  meeting  at  the  public  schools  in  the  Jtetanic  fnden  of  the 
nidveni^.  It  hat  been  finquently  repeated  race,  and  a  variety  of  other  anlniab  bne  bM 
to  the  siiiic  experiments,  and  willi  c>ni,il  ^ucces!*. 

As  the  Datnre  of  our  domgn  will  not  admit  of  oar  relating  a  greater  number  of  Professor  Harwood's 
cxperimeats,  we  sbri)  eieae  tlus  aitide  with  a  few  pathological  lemariiaftaffi  that  geotleroan. 

From  all  the  reimptmM  erperiiritvi'-i  wliith  h.i\'e  been  lately  made  uptm  this  subject,  one  important 
£»ct  s<.-c:us  to  be  fully  established,  that  the  blood  ol  aa  /ttilMuiuM  uMimat  may  be  substmited  tm  that 
of  a  caruiroroia  animal,  and  vice  •crrio,  without  danger,  or  even  inconvenience  to  (lie  .ii>:;nal  who  re* 
ceivcait.  Incamthcicfanof  iucfa  copiooaevacuatkinsof  bloodasladiKalKathedeatho^ 
tieot,  woaM  not  tiamtoioo  be  expedient?  and  if  deadi  shotdd  be  uwvitable  widiont  it,  don  it  not 
become  a  duty  to  make  the  trial 

Plofinsor  Haxwood  is  at  pieseat  engagied  ia  a  comae  of  expexinxats  to  ascertain  whether  diseasei 
may  be  wniBtmleeled,  er  tnedicinea  canveyed  into  the  ^stem,  by  the  tianafiisiop  of  dheeied  or  tub^ 
dieatetl  bl'jod  from  one  animal  to  aiioilicr;  whicli  tu-  will  pnjhably  publish  at  some  future  time,  toge- 
ther with  a  description  of  the  easiest  mode  et  perfonning  the  operation,  and  aosweis  to  all  the  objcc* 
tans  whnlk  hstn  hitlieilu  been  mpiA  ^fdoit  the  efipMcMeo  ef  it  on  immii 
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That  the  oaitifiet  and  inhabitants  arc  healthy,  and  live  to  the  ordinary  age, 
except  STich  as  are  employed  in  melting  the  lead  at  the  mine*; ;  who,  if  they 
work  in  the  smoak,  are  sulgect  to  a  ditsease  that  kills  ttieni,  and  the  cattle  like- 
'wiae  that  feed  thereebonts.  From  the  bottom  of  tite  htlli  there  are  nwnj 
springs  both  to  the  north,  south,  and  west;  tnd  those  waters  aie  veiy  wHoSe^ 
some,  and  produce  rivers  after  they  hn-.  e  rvn  fo  some  distance  from  thence. 
The  air  is  moist,  ml  1,  foggy,  Uiick,  and  heavy.  The  soil  near  the  surface  is 
red  and  stony  ;  and  tiie  btones  are  either  fire-stones  or  iime-stoiies;  but  tlierc  is 
no  day,  naH  or  chalk. 

That  the  trees  have  their  tops  burnt,  and  tilidr  leaves  and  outsides  dis* 
coloured  and  scorched  with  the  wind,  and  grow  to  no  size  or  height.  The 
«tone3  and  pebbles  that  are  washed  by  the  brooks  and  springs  are  of  a  reddish 
colour  and  pondcRnis.  Snow,  fit»t,  and  dew  lemun  longer  on  Mendip  than  on 
any  of  the  neighbouring  grounds- 

That  Mendip  is  unusually  subject  to  thunder  and  lightning,  storms,  noctur- 
nal lights  and  fiery  meteors.  There  are  no  certain  signs  above  ground  that 
afford  any  probability  of  a  mine  to  my  knowledge. 

The  oie  lies  in  veins  as  a  wdl ;  and  is  pei^t  lead,  only  on  die  ontside  ooveied 
with  reddish  earth. 

The  ore  h  beaten  smaH;  then  washed  dean  in  a  running  stream;  then  sifted 
in  iron  rudders ;  the  hearth  or  furnace  is  made  of  day  or  fire-stone,  set  in  the 
ground,  on  which  is  buik  the  lire,  tout  l^tod  with  diareoal,  and  oontiniied  with 
young  oaken  bnuiches,  blown  with  bdlows  by  men's  treading  on  thenii;— AAer 
thti  fire  is  lighted  and  tlie  fire  place  hot,  they  throw  the  lead  ore  wpon  the  wood, 
which  melts  down  into  the  furnace ;  then  with  au  iron  ladle  they  take  it  out, 
CMt  it  npon  smc^  and  into  what  ibnn  they  please* 

MagneHeid  VariaHmu,   By  M.  Psiw,       iB,  p.  937, 

Nothing  am  be  more  agreeable  to  me  than  to  discourse  on  this  sul^ect, 
•especial!}'  with  the  philosophers  of  England,  wTicnre  the  philosophy  of  the 
magnet  had  its  rise,  and  whence  also  the  principal  observations  of  the  change 
of  its  declination  arc  come  to  us;  so  tliat  it  is  just  tliat  the  observations  made 
elsewhere  eonceming  the  same  should  return  thither  as  to  its  source. 

After  I  had  made  the  experiments  that  are  in  Gflbert^  and  others,  I  made 
that  of  the  needk's  dedination  on  diree  different  meridian  lines,  which  I  traced, 

•  An  ENgKib  pfajrddiii.  who  tnbliibsds  ksmel  malt.  Anno  \6no,  on  die ksA-rtaoe;  Be  wtg 
tnm  at  Colchester  IMO;  became  s  jfbfAiui  iB  oidiaaqr  toqaeen  Eliabedi^  and  died  b  le&t  n 
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Anno  1630,  in  several  places  of  Paris,  and  found  that  the  needle  declined  4.J. 
dcgr.  north-east :  this  I  made  known  here  to  the  curious  and  to  artists,  some  of 
whom  counted  nine  or  10  degree,  aooordii^  to  the  tiwffition  and  wrUiniss  of 
OrontiosF&neusandGMtelfiMie;  othen  ll4.dcgree*,  fellowing Sennertns and  ' 

Ytiu  know  that  Gilbert,  though  the  first  who  has  written  rationally  on  tlie 
magnet,  aMerts  towards  the  end  of  his  book,  that  if  a  magnet  dtogether  round 
were  placed  on  a  meridian,  and  its  poles  so  placed  as  to  answer  to  the  poles  of 
the  world,  aiu!  consequently  its  axis  to  the  axis  of  the  world,  the  stone  would 
continually  uf  its  adi'  turn  round  in  24  hours.  Whence  he  infers  that  the  whole 
earth,  as  a  great  magnet,  turns  also  loond  aboitf  its  aais  in  thesame  ^Moe  of  time. 

To  tiy  the  truth  of  this  propositidn,  I  eaused  a  m^^iet  to  be  tumed  with  the 
powder  of  emery  of  a  spherical  form,  with  all  poiisible  exactness,  of  inch  in 
diameter;  which,  on  account  of  its  compact  and  uniform  composition,  had  its 
three  centres  of  magnitude,  gravity,  and  magnetism  ail  the  same,  with  so  much 
jostness,  that  after  I  had  exactly  found  the  two  poles  of  this  stone,  I  caused  two 
small  holes  to  be  made  therein,  to  support  it  by  two  points  of  needles,  as  by  two 
pivots:  which  having  put  in  a  meridian  of  brass,  and  suspended  the  Kill  between 
them  like  a  little  globe,  it  was  so  easily  moveable  tlmt  I  xmidc  it  turn  every  way 
with  a  blast  only  dT  my  mouthy  and  U  stopped  indiflb«nt]y,  now  m  one»  then  iq 
another  fdaoe,  not  any  nde  of  it  preraiting  by  its  gmvity,  nor  descending  as  ife 
would  have  <lone,  if  any  of  tlicm  had  been  heavier  than  another. 

This  stone  thus  pn  pared,  w  ithout  any  defect  in  virtue  or  figure,  uniform, 
iiomogeneous,  equilibrated,  being  adjusted  011  its  meridian,  and  a  liorizon  so 
piseed  on  its  meriditin  line,  that  the  poles  answered  to  the  poles  of  Ae  heavens, 
the  result  was  thai  it  had  not  any  motion,  and  e  small  white  mark  I  had  made 
upon  this  stone  remained  still  in  the  same  place  where  I  had  \nit  it  withmit 
turning  at  all :  whence  I  thouglit  the  propoaition  of  Gilbert  sulhciently  re^ 
futed. 

This  stone,  together  with  a  greater  one,  served  also  to  find  out  whether  the 

needles  tourhetl  in  different  places,  nearer  to  or  further  from  the  poles,  had 
dittcrcnt  declinations.  Which  havint:  tried  frequently  with  tlic-c,  and  with 
other  stones,  I  found  no  difference  at  all  in  tlic  decliiiation  of  the  nec<llcs, 
which  in  all  of  them  was  44  degrees  from  the  north-eastward.  And  as  I  did  not 
suspect  that  this  declination  would  have  changed,  having  found  it  to  be  the 
same  in  many  places,  from  Brest  in  Brittany  to  the  Valtaline  atn»>n»r  the  Alps, 
I  believed  the  ancients  had  ill  obsened,  and  that  the  want  of  tlicir  exactness  in 
respect  either  of  the  meridian  line  or  the  fiibric  of  their  needles,  or  the  division 
of  their  cirdes,  was  the  cause  of  tliis  defect.  But  I  was  soon  undeceived  of  my 


Digitized  by  Google 


▼OL. 


rmLosopHtcAi.  tbaxs actions. 


189 


own  error,  when  I  learned  a  little  wh\h  after,  by  letters  from  England,  that 
Mr.  Burrows,*  Anno  1580,  had  near  London  obsen'ed  the  declination  of  the 
needle  to  be  1 1*  1 1  m.  as  wdl  as  OfTusius  and  Sennertus :  And  that.  An.  1612, 
Mr.  Gunter,'f'  professor  of  the  niathetnatics,  had  in  the  same  place  found  the 
declination  iimcli  diniln!->lu.<l,  having  then  found  il  but  sis.  dcgreo  :  And  lastly, 
that.  Anno  iti33,  Mr.  Gellibrand^  had  found  it  but  four  degrees  qorlh-east, 
conformable  to  my  observations.  Which  did  assure  me,  that  those  declinations 
were  not  oonstnit  but  bad  varied. 

And  that  I  might  be  convinced  by  myad^  I  made  from  tbne  to  time  experi> 
nients  in  divei-s  places,  and  found  still  more  and  more  diminution  ;  so  that, 
Anno  iCido,  in  June,  after  I  had  very  exactly  traced  a  meridian  by  many 
aaipAtiths,  before  and  after  noon,  with  a  braaa  quadrant  of  six  feet  diameter, 
and  applied  good  needles  upon  it,  the  one  of  seven,  the  other  of  ten  indies  long, 
I  found  that  they  rfet  lined  but  one  degree  or  thereabout:  And  the  last  venr,  l(j65, 
I  found  no  more  than  ten  minutes  on  the  same  meridian.  Upon  which  having 
lately  appUed,  since  the  receipt  of  the  letter,  the  same  two  needles,  it  seems  tlie 
declination  is  yet  less  than  the  hat  year.  But  this  I  can  assdre  you,  that  the 
declination  is  yet  some  minutes  towanb  the  east,  at  least  at  Paris.  So  that  you 
may  upon  my  word  doubt 'I  of  the  observation  of  your  friend,  whom  perhaps 
the  meridian  or  the  needle,  or  the  comtruction  and  division  of  lus  compass,  may 
have  deodred  to  a  degree  and  a  half  north-  west,  which  he  at  the  present  assigns 
to  the  declination.  But  I  doubt  not  but  in  12  or  15  years  it  will  be  found  true* 
what  he  affirms,  as  I  have  prognosticated  by  my  hypothcMS,  which  nukes  the 
declination  to  vary  a  degree  every  (ieven  or  eight  years.^ 

»  Wm.  BunrowM  pabli^ibed,  l6l4,  "  The  New  Attractive,  and  the  Variation  of  die  Compass."' 
f  JiAmxmA  Gtmlerj  an  esocUent  imtiicinatiGiaii,  wu  bom  liHI.   He  was  Ktihur  uf  many  aigpt 
tiaaa  book*  and  nistninienis.    The  land-mrvejring  chain,  and  tfae  bfirithiiiic  linc«  {ilaceA  00  rales 
and  M'.iles,  are  culkJ  by  lik  name  (o  this  tl.iv.    Ho  became  profenor  Of  MQWOOIiiy  in  Greihalll  CoI> 
kgi:,  London,  where  he  liiL-d  in  lii'iO,  being  ooljr  45  jreanof  age. 
X  Mr.  Hennr  GdGbnnd  aacoeeded  Mr.  Gunler  at  pwftuarof  aaUwacmy  In  GnAm  CoOege, 

^Hiere  lie  c'.ic.-t  in  I(i:ifi,  at  VI  VMr;  cf  r,^e.  He  was  struii['ly  att.iclircj  in  the  M  or  Ptistoniri'c  n'itrij- 
Dotny.  Ho  wrnte,  however,  s^nit-  Uj,eJiil  books  oii  ikivigaltuii  j  iind  .ittor  tlio  do.uli  ut  Mr.  Bngg*  he 
h»\  'Ji"  care  r  .t  [lublishing  the  Trigonoraetria  Britannica  of  that  author. 

I  By  tbe  liavaur  at  the  author,  it  i»  not  coochttivo,  that  bccauce  the  decltQatioa  ia  yet  aoaiewbat 
lowarifa  the  ea<it  at  Pant,  it  mtist  thcfcfive  be  ao  at  ^odooi  tinoe  Jt  it  known  iieiej  tliat  even 
the  variation  <<i  \\  li  uliall  iliili  rs  tium  diat  ofliiBeboiiie)  whicli  two  plsoea  SK  but  aboHt  four  Sn^ 
luh  miles  distant  fruro  each  other. 

%  AeooHfing  to  Henry  Bond,  ibe  vaiktion  "wnfint  feond  to  decMme  byMr.  Jobn  Mair,-  le* 
fonr?ly,  hy  Mr.  FVIriuiivl  Gin.tir;  thirdly,  by  Mr.  Henry  GrlVihrrsndj  fourtlily,  by  (iim?<?lf  in  l(>40i 
ami  la»tly,  hy  Mr.  Robert  Hookc,  anU  other*,  in  I6"6.f."'  Tlii*  clutuge  in  the  variation  h  cuultnual 
and  mdvenal,  but  dUiiaeat  inalldidbfCDtpfawei  andat  sU  Ham,  We  ahaU  l>eiate  lMve,onwioo 
4  ■  • 
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An  Account  of  some  Books.    A''  23,  p.  j32. 

I.  Free  Considerations  about  Subordinate  Fonns  i  by  the  Htmounble  Robert 
fioyle. 

TMs  tract  is  sn  appea3&x  to  the  noUe  author's  Exanien  of  Substantial 
Forms* 

II.  Job.  Swammerdam,  M.  D.  de  Respiratioiic  et  Usu  Pulirionum.  Jalm 
Swammerdam,*  M.  D.  on  Kespiration  and  the  Use  of"  the  Lungs. 

Ttiis  author  is  of  opinion,  ilut  all  tliose  pliilosophers  who  have  hitherto  nu 
quived  into  the  nature  and  use  of  respiration  have  only  caught  the  shadow  of 
it,  nothing  of  the  substance.  Ami  he  gives  this  for  the  chief  reason,  because 
tfiey  have  been  too  negligent  in  confndermg  the  first  manifest  motion  of  the 
breast  aiul  hii)gs  in  a  foetiw ;  ^^^ich  particular  being  understood,  he  thinks  it 
very  eas.y  iu  judge  of  the  lespiration  of  bom  animiils.  He  scruples  not  to  re- 
prehend the  immortal  Doctor  "Buvty,  for  Itamng  adoded  from  the  <dSoe  of 

to  relate  in  this  work  ■a:\Tral  oilier  writings  on  iHiH  curioui  subject  liy  Dr.  Hook,  Dr.  Halle>-,  and 
Other  pcr-oiis.  And  -t  is  to  be  lamented  -tlut  all  philosQjjhical  societies,  in  aU  coantrk'^  du  uot  ob- 
KTvc  and  publith  in  tkeir  TmMaadaoii,  atleaitMtnuidljr,  dw  listeoftbeimgDetic  direcdoq,  ip  tbdt 
renpecti^-e  idtuatkiitt. 

*  Hiis celebrated  anatomist  and  natural  historian  was  l>om  at  Ain!.terrLm  in  iGS'.  His  failier 
an  apotbecaryin  ttuit  d^,  sad  poaMwed  «  (tnall  calnnet  of  natural  curiMitio,  by  the  frequent  mit- 
\ey  of  whichliii  kid  Kxiiiiied  ■  Bute  for  dmae  panutit  hy  wUeh  ht  afimraidt  iwidBwd  hhwwlf  lo 
conspiciioai.  He  studied  at  Leydcn,  where  he  took  hU  degree  of  doctor  in  medicine  in  l6(»7,  but 
never  engaged  in  the  practice  of  phytic,  devoting  himself  wholly  to  aaiiomical  and  physiological  in- 
qniries,  tai  to  coOectiBg  and  enminaag  inaeeUi.  Of  tbb  chn  of  animated  beings  b«  inrestigated  (he 
j^neration,  stnicture,  and  inetamorphaaes,  with  dstonishing  patience  and  assiduity,  and  described  and 
4-lucidated  <the  same  in  lii«  admirable  woHc  entitled,  A  General  History  of  Insectx,  first  publuhed  in  the 
Dutch  language  in  l66'p,  atvd  .iftcrwarJ^  trjuslartil  into  Latin.  His  Hi«toria  Ephemerae  appeared  hi 
167 ».  Theie  and  other  ottiervatioiu,  relative  to  the  natural  histoiy  of  inaectt,  wen  collected  into* 
IbHo  vol.  (Dutch  auil  htiSu)  prfntnl  at  fjeyden  tn  1737,  under  the  title  of  BiUia  Natone  aim  Himv 
ria  IiistTtiinim.  Tliii  eJition  w.is  sMjxTiiiii'mled  by  Boerh.i.ivc,  wlto  wrote  die  bi"gr,ipliiral  iiiciiKiipi 
which  arc  prefixed  to  it }  but  the  Latin  trausbdou  was  by  Gaubius.  Be»ide«  the  tract  on  respiration, 
cfwhidi  anMooniit1»glvea  in  the  prewotNuiafaer  of  dwltoaaetioitt,  Swammerdam  wrote  another 
:in:itiiniical  work,  entitled,  Mirarnlum  Nativae  seu  Uteri  Muhebria  Fabrica,  published  in  I6'72.  He 
a}>pears  to  have  boenllie  first  who  prnrti»ed  the  art  of  injecting  the  bkiod-veiisels  with  wax;  for  hit 
COOOtiynun  and  contemporary  Ruyvch  learned  this  method  «!f  Mm»  Harittg  rteglected  to  imprwrehia 
inaOBealiy  the  eaercue  of  hb  profeauoa  at  a  pbyikim,  he  "waa  mncb  atraitened  iu  his  circum«anoeat 
and  mne  fttn  befbie  bis  death,  vhich  happened  In  lf».-o,  he  heoune  a  prey  to  melancholy  and  lO* 
p-?r»titi4>n.  IT's  cnilcrt  on  ot  in-.n  (>  nml  oilier  objfris  lK'l(riii;iiig  to  iiiMtinil  liistory,  for  which  the 
Grand  Duke  of  Florence  once  ot>incd  hira  I'.2,Ouo4Qruis,  ws-i  sold  for  a  very  irnxnuiderable  stun. 
Wo  ilidl  ha?e  otxate  to  lioike  one  or  im  otiawNiBkataH  of  Ui  ia  the 
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the  lungs  the  use  of  i iHrigeration  }  wliich  he  pretends  to  have  asserted  himself 
hy  most  evident  experiments  and  unoontrolable  reasons. 

To  represent  dii>tinct1y  wluit  he  undertakes  to  make  out  in  this  tract,  vm 
may  take  notice  of  thc>e  particulars  : 

1.  He  takes  pains  to  refute  the  doctrine  of  attraction,  and  to  substitute  in  ita 
pbce  the  doctrine  of  pulsion  or  intrusion  of  dr  into  the  lungs. 

a.  He  endeavoun  to  assert  that  the  lungs  do  not  fidl  down,  but  are  fay  the 
brcjist  contra'-tt  d. 

3.  He  afiiriiH  to  have  clearly  shown  what  is  the  proper  function  and  work 
of  the  diaphragm  and  other  muscles  serving  fur  respiration. 

4.  He  pretnids  to  have  experimentally  - evinced  the  genuine  use  of  res^ra> 
tion,  and  the  benefit  thenoe  resulting  to  the  animal  life. 

Ill  short,  he  makes  rcspira'ion  to  be  a  motion  of  the  thorax  and  lungs, 
w  hereby  the  air  is  sometimes  impelled  by  the  nose,  mouth,  and  wind-pipe  into 
the  lungs,  and  thence  i^n  expelled,  Ikrther  to  elaborate  the  blood,  byre, 
lir^eratirig  it  and  by  separating  its  fuliginous  steaniti,  and  to  raise  it  to  its  ulti- 
mate and  hiijhcst  pfM-fcction  for  the  consfmition  of  the  life  of  animals.* 

III.  Observations  faites  sur  un  Grand  Poisson  et  un  Lion,  disscqucs  dans  la 
fiibliutheque  du  Roy  k  Paris,  Juin  1667.  Observations  made  upon  a  large 
Fish  and  a  Uon,  dissected  in  the  King's  Library  at  Fnris,  in  June  1GO7. 

The  large  fish  dissected  at  Paris  as  above-mentioned,  was  a  vulpecula  marina 
or  sea-fo\       concerning  which  it  was  o'.j>i  rvcd: 

1.  The  length  of  his  tail  equalled  very  near  the  whole  length  of  the  rest  of 
his  body,  (the  whole  fish  being  6i  feet  bng)  and  ftahioaed after  the  manner 
of  a  scythe,  bowed  and  turned  up  toward  the  beHy.. 

2.  That  his  mouth  was  armed  \\ith  two  sorts  of  teeth  ;  one  sort  in  the  upper 
jaw,  being  pointed,  hard  and  hrm,  and  «(  one  only  bone  in  the  manner  of  a 
aaw :  die  other  sort  found  in  the  rest  of  the  upj^er  and  in  the  whole  under  jaw 
were  moveable,  and  liutened'  by  fleshjn  membnuies. 

8.  That  his  tongue  did  altogether  adhere  to  the  lower  jaw,  and  its  skin  was 
hard  and  covcrwl  with  little  shininp  points,  which  rendered  it  very  ro\iph  and 
scabrous  one  way.  The  points,  viewed  with  a  microscope,  appeared  transparent  • 
like  crystal. 

4.  That  his  throat  vw  very  large,  and  the  ocsojihagus  as  large  as  hia  maw  ; 
eonoeming  which  authmt  say,  that  he  has  the  deaterity  of  disei^^^ing  himself 

•  llhi6pnem«ijttfm(k)ahheUiamAeHltaadii  their di^^  mm  ihill  timit  tu opfagtuSty 

noticing  in  n  futviTP  voliuuc. 
f  Chiauera  monstrosa.  Linn. 
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f'  !  ^,  fnj'novvc.nuK'k,  by  fasting  it  up  logctlier  with  bis  maw,  tlio  inside 
o*  ii  tur:*e»i  out.  'J  'ley  tbund  in  his  maw  the  sea-herb  varec,  5  indies  long, 
tm'i  hfi'h  of  the  like  length  without  head,  aeties,  tkia  and  guts,  ail  lieing 
ViiJiied  bvit  the  m^ucttlinis  flesh,  which  renuuned  entire, 

Th;:r  t:ie  =up,  lior  part  of  hii^  pre  at  frut  had  this  peculiar,  that  instead  of 
the  ufual  circi;iV)'. '  Ii'*''  "1-  nf  gnt"^,  tin-  cavity  of  fhi'^  was  divided  transversely  hv 
:<<\uy  p.irtiiion>,  cnuM.'-tiiig  of  tlie  membranes  of  tiie  gut  turned  inwards,  and 
in  the  figure  of  a  vice,  like  mail-shells  or  winding  sturs. 

fj  Tliat  his  spleen  W.1.S  double ;  his  liver' divided  into  two  lobes;  thegsll 
f(H;t-(!"tf.  have  more  of  bitter  than  sour;  the  heart  without  a  pericardium,  as 
large  as  a  hen's  egg;  the  head  almost  nothing  but  a  mass  of  liesh,  verj'  little 
brains  in  it»  and  those  having  very  few  meandera  or  windings ;  the  eyes  larger 
than  those  of  an  ox,  only  half  spherical,  flat  before  $  the  sclerotica  fanned  Ifte 
a  cup,  very  thin,  but  very  hard  ;  the  cornea  very  tender  and  soft ;  the  crys- 
talline perfectly  spherical ;  the  Tiven  gnu  ish  ;  the  choroides  of  the  same  colour, 
and  pierced  for  the  production  of  the  retina,  by  a  very  large  hole ;  the  bottom 
of  this  choroides  had  that  lustre  of  mother  of  pearl  wluch  b  fbund  in  ter- 
rcstrial  animals,  but  with  less  vivid  colours ;  and  the  retina  was  also  streaked 
with  verv  apparent  sanguineous  vessels. 

Concerning  Uie  lion  it  was  observ  ed. 

That  in  its  outward  shape,  and  in  the  oonstitntion  of  many  parts,  this  animal 
resembles  veiy  much  a  eat.* 

That  there  wns  an  admirable  stmcture  of  his  claws;  a  peculiar  shape  and  po- 
sition of  his  teeth ;  a  very  stiff  neck  ;  a  rough  and  sharp  tongue,  having  points 
like  claws  both  in  Ivardness  and  shape.  Eyes  very  clear  and  bright,  even  after 
death,  which  without  doaing  die  eyC'lids,  lions  can  cover  with  a  thick  and 
blackish  metnbrane,'f-  placed  to\\'ards  the  great  angle,  which  by  raising  itself' 
and  rciiching  to\>.ard>  the  small  angle,  can  extend  itself  over  the  whole  cornea, 
as  in  birds,  {uid  c^-jjccially  in  cats;  the  reverse  of  the  anterior  uvea,  where  it 
lies  over  the  crystalline  is  altogether  Uack;  the  crystalline,  very  flat,  aud  its 
greatest  oouvcxity,  which  is  not  usual,  in  its  anterior  part,  as  in  catsj  the 
•  r;quroiis  humour  \cry  plentiful,  efjiialliilg  almost  the  sixtli  part  of  the  vitreous, 
whii  h  [>1<  nty  was  judged  to  be  the  cause  of  the  brightness  that  remains  in  the 
eyes  after  death. 

His  throat  was  not  above  an  inch  and  a  half  lai^:  the  storoadi  6  bdies 
wide,  and  18  inches  long;  all  the  guts  25  feet  long;  the  fiver  divided  into  7 

*  Hence  iit  tlw  I.inaTsn  sj-titcm  ttic  lion  and  the  cat  are  congcoeric  sp^ici. 
t  Meadmuu  nklitaai. 
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!obes,  as  iti  cats  ;  its  cavnty  under  the  bladder  of  pall  a  ^  full  of  pal! ,  shed  abroad 
in  the  substance  of  the  Uver,  and  of  the  neighbouring  parts;  which  was  sus- 
pected, by  the  physicians  administering  tins  operation,  to  have  been  the  cause  of 
this  1ion*8  death:  the  bladder  of  gall  was  seven  indies  long,  and  14.  inch  wide, 
of  a  peculiar  structure;  the  spleen  a  fool  long,  2  indies  broad,  and  half  an  inch 
thick;  the  kidney  weighed  soniowliat  above  7  ounces;  the  genitals  of  a  p<?cu- 
liar  conformation,  causing  tliis  animal  to  cast  liis  unite  backwards,  and  to  cou- 
ple like  camels  and  hares. 

His  lungs  had  six  lobes  on  the  right  side,  and  three  on  the  left;  the  wind- 
pipe had  its  ;iiinular  cartibpes  entire,  excepting  two  or  three;  it  was  above  four 
inches  in  coiap<tss,  being  very  firm,  and  by  this  lai^eness  and  tinnness  enabling 
m  fion  strongly  to  pnshur  enough  throng  it  liir  Ma  dreadfid  raaring. 

His  heart  was  dry,  and  without  water  in  tiie.pericarditnn,  mudi  greater  in  pro- 
portion  tlian  of  anv  other  animal,  being  six  inehc  slong,  and  four  inches  thick 
towarcb  llie  basis,  imd  terminating  in  a  »har\)  point.  It  had  very  little  flesh, 
and  was  all  hollow;  tlie  ventricles  very  large;  the  auricles  very  small;  the  pro- 
portion of  the  branches  whidi  the  ascending  aorta  casts  out  was  such,  that  the 
carotids  were  as  large  as  the  left  subclavian  bratvch,  and  as  the  rest  of  the  right 
subelavian  whence  they  issue,  which  is  considerable,  seeing  the  brain  is  so  small; 
for  the  brain  was  but  two  inches  big,  tlie  rest  of  the  head  being  very  fleshy, 
and  oonristing  of  very  firm  bones.  By  comparing  the  little  quantity  of  the 
lion's  brain  with  the  plenty  of  that  of  a  calf,  it  was  judged,  that  the  having  but 
little  brain  is  rather  a  mark  and  a  cause  of  a  fierce  and  cruel  temper  than  want 
of  wit.  Which  conjecture  was  strengthened  by  the  observation  formerly  made 
in  tlie  sea-fox,  in  whom  almost  no  brain  was  found,  tliough  it  be  thought  that 
his  craft  and  addnss  have  occasioned  men  to  give  him  that  name.  ^ 

IV.  Historia  Ambrce,  Authore  Justo  Klobio,  D.  in  Academ.  Wittebeigensi. 
Tliis  author  reckons  up  18  opinions  concerning  ambergris;  ajul  having  exa- 
mined every  one  of  them,  he  embraces  tliat  which  states  it  to  be  the  dung  of 
a  bird,  called  in  the  Madagascar  tongue  Aschibobuch :  of  which  he  gives  the 
description  out  of  Odoanlus  Barbosa  and  others ;  h!k)  affirm  it  to  lie  of  the  size 
of  a  goose,  curiou?l\  teaihere<!,  with  a  large  head  well  tuHid.  These  birds 
being  found  in  grciit  numbers  in  Madagpuicar,  the  ^laldives,  and  other  parts  of 
ihe  East  Indies,  are  affirmed  by  authors  to  flock  together  in  great  numbers,  as 
cranes  j  and  ftvquenting  lugh  diflb  near  tlie  sea  side,  and  there  voiding  their 
excrement,  the  sea  washes  it  thence,  if  it  fall  not  of  itself  into  it. 

There  is  another  opinion  among  the  wiid  18,  for  which  the  author  lias  a  pnrr] 
inclmation,  but  yet  dares  not  embrace  it,  viz.  liiat  it  is  the  excrement  ot  a 
cotain  kind  of  whales.  If  ^is  amber  were  but  in  tluMe  other  places  where 
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there  is  good  store  of  nich  whales^  it  seems  that  would  make  .tite  author  re- 
finquish  the  former  cpinkm. 

An  Aceomt  of  an  Estperimefd,  made  by  Mr.  HooK^  preserv- 
ing Animals  alive  hf  hhwing  ittt9  thar  LungB  wiik  Bellow*. 
N"  28,  p.  539. 

1  did  heretofore  trive  this  illustrious  Soi  ittv  an  acraiint  of  an  wperimcnt  I 
foraierly  tried  of  keejrtng  a  dog  alive  after  his  thorax  wa«  all  displayed  by  the 
catting  away  of  the  ribs  nd  diaphragm ;  and  lifter  the  pericavdium  of  the  heart 
also  was  taken  off.  Belt  divm  persons  manning  to  doubt  of  the  eertaiiity  of  tlie 
experiment  (by  n*ason  that  i»fm)f  trials  of"  this  matter  made  by  soirK"  other  hands 
iuiktl  of  WMxess)  I  caused  at  the  last  meeting  the  same  experiment  to  be  shou  n 
in  the  presence  of  tliisi  noble  company,  and  that  with  the  saine  success  aK  it  liaU 
been  nwde  bj  me  at  fmt;  the  dog  being  bept  alive  hyttn  noiprood  Uowii^  up 
of  bis  lungs  with  bellows,  and  thai  suffered  to  subsitfe,  for  the  ipac  *  of  an  hour 
or  morf ,  after  his  thorax  had  been  so  displnyed,  and  his  aspera  artcria  cut  otf 
just  below  the  ep^lottis,  and  bound  on  upon  the  nose  of  the  bellows. 

And  because  some  eminent  physicians  had  affiimed,  tSiat  the  motion  of  tbe 
lungs  was  necessary  lo  life,  upon  the  account  of  promoting  the  circulation  of  the 
blood,  and  that  it  was  conceived  the  aiiimal  would  iinme(li;itely  be  siifTooated  as 
soon  as  the  Umgs  should  cease  to  be  inwed,  I  did  (tjie  belter  to  fortify  my  own 
hypothesis  of  this  matter,  and  to  be  the  better  abk  to  j«dge  erf  several  others) 
ttttke  Hm  fdkywh^  additional  experiment,  vie. 

Hie  dog  ha%'ing  been  kept  alive,  (as  I  have  now  mentiencd)  for  above  an 
hour,  in  which  time  the  trial  had  been  often  repeated,  in  f^irfferinj;  the  dog  to 
fall  into  convulsive  motions  by  ceasing  to  blow  the  bellows,  and  ptrniittuig  the 
lungs  to  subside  and  lie  still,  and  of  aoddenty  reviving  him  again  by  renewing 
die  blast,  and  consequently  the  motion  of  the  lungs :  This,  I  asy,  havitig  been 
done,  and  the  vulirirxK  spectators  fullv  sati-fied  of  the  retility  of  the  former 
ex{)erinicnt,  1  Giused  another  pair  of  bello'w's  to  lie  immediately  joined  to  the 
'first,  by  acontrwanoe  I  had  prepared,  and  pricking  all  the  outer  coat  of  the 
bings  with  the  slender  point  of  a  very  sharp  penknife,  this  second  pair  <d  be1> 
lows  was  moved  very  quick,  whorebv  the  first  pair  was  al»iiy$  kept  full  and 
always  blowing  into  the  lunc^s ;  by  which  means  the  limps  also  were  ahvnyj;  kept 
very  full,  and  without  any  motion;  there  being  a  continual  blast  of  air  furcetl 
into  the  lungs  by  the  first  pair  of  bellows,  supplying  it  as  feat  as  it  could  find  its 
vmy  quite  through  the  coat  of  the  lungs  by  the  small  holes  pricked  in  it,  as  was 
aaid  before.   This  being  ocmtinued  iar  a  good  while,  the  dog,  as  1  expected. 
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lay  still  M  before,  his  eyes  beinjj  all  the  lime  very  quick,  3ii<i  liis  heart  beating 
very  regularly  :  Bui  upon  ceasing  this  bluKt,  and  suffering  liie  lungs  to  fall  and 
lie  still,  die  dog  would  immediately  fall  into  dying  convulsive  fits;  but  he  as 
Mon  revrred  again  by  the  renewing  the  fulnew  of  hit  lungs  with  the  constant 

blast  of  fresh  air. 

Towards  the  latter  end  of  this  experiment  a  piece  of  the  lungs  \va3  cut  quite 
nffi  where  it  was  observable  tiiat  tlie  blood  did  freely  circulate  ami  pskss  through 
lihe  lungs,  not  only  ^Hien  the  lungs  were  k^t  thus  constantly  extended,  but 
also  when  they  were  suffered  to  subside  and  lie  still.  Wliich  seem  to  be  argtt< 
ment-5,  that  as  the  bare  nuilion  of  thv  lunjrs  w  itiioiit  fresh  air  rontributcs  no  ■ 
thing  to  tiie  life  of  the  animal,  he  being  fsMod  to  survive  as  well  when  they  were 
not  moved  as  when  they  were ;  so  it  was  not  the  subsiding  or  moveLessness  of 
ilie  lungs  that  was  the  immediate  cause  of  ^th,  or  die  stopping  the  cirada* 
lion  of  die  bbodtbiDog^  the  lungs,  but  the  wantofasuffidentsappljoffiKah 
sir. 

I  shall  shortly  further  try  wheilier  the  gulFeruig  iiic  blood  to  circulate 
through  a  vcasd,  ao  as  it  may  be  openly  exposed  to  the  fresh  air,  will  not  suffice 
fer  the  life  of  an  animal;  and  make  some  other  experiments,  wliich  I  hope  will 
thoroughly  discover  the  genuine  use  of  Eetpiration ;  and  afterwards  consider  of 
what  lieoeiit  tJiis  may  be  to  mankind.* 

DetaipUim  (if  Mr*  Gjscoigne's  Mio  ometcr.i'   By  Mr.  Hocx. 

In  pi.  6,  the  fig.  1 ,  2,  3,  represent  the  sefersl  parts  of  this  instrument  i 
fig.  4,  part  of  the  telescope  with  the  matrument  applied  to  it,  and  5  the  reat 
on  which  the  whole  is  supported. 

Tig.  1  represents  the  brass  box  with  Hie  whole  instrument,  except  only  the 
moveable  cover,  and  the  screws  by  which  it  is  fixed  to  the  teJesoope.  In  this 
fip".  nana,  is  a  small  oblong  brass  box,  scr\  ing  both  to  contain  the  screws,  and 
their  sockets  or  female  screws,  and  also  to  cause  all  the  several  iriovcablc  parts 
of  the  instrument  to  move  very  true,  smooth,  and  in  a  simple  direct  motion. 
To  one  end  is  screwed  on  a  mimd  piste  of  brass,  bibjb,  aboutthree  inches  over; 
the  extreme  Km^b  of  its  outside  bdng  divided  into  100  ttf  otl  parts,  end  nvm- 

*  The  6ct  otaUiilied      tbb  •xperinwat  it  «r  the  ntnoA  ianiomBW  tn  phjrawlcgy  wad  4m 

pnKtice  of  phytic,  v\i.  thnt  the  mrn-  mrchanir.il  artinn  of  the  lung*  h  uot  siiflicicnt  for  ilie  siijijwrt 
«f  life }  wliich  ceases  unless  these  organg  (the  lungs)  be  duly  lUppUed  with  JmA  air.  On  a  know- 
Ic^Ksaf  dus  fict  is  fenndcd  the  tsMtmeati/  ipiiucat  dealbia  ocw^hom  ta&pti  snd  ia  4n«riM< 

f  Wshiabiiiiieut  wai  before  mentkMied  in  No.  Si,  p.  l6l. 
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bered  by  10,  20,  30,  &c.  Through  the  micklle  of  this  plate,  and  the  middle 
of  the  box.  a  a  Of  is  placed  a  very  curiously  WTOught  screw,  about  the  size  of  a 
goose  qaiH*  and  of  the  length  of  the  box,  the  head  of  which  is,  by  •  fixed  ring 
or  shoulder  on  the  inside,  and  a  small  springing  plate  d  J  on  the  outside,  so 
adapted  to  the  plate  that  it  is  not  in  tlic  least  subject  to  sliuke.  Tin-  other  end 
of  this  screw  is,  by  another  lillle  screw  (whose  small  point  fills  the  centre  or 
liole  made  in  the  end  of  the  longer  screw  for  this  purpose)  rendered  so  fixed 
'  flnd.«teady  in  the  box,  that  there  appears  not  the  least  danger  of  ahaking.  On 
the  head  of  this  screw,  without  the  springing  plate,  is  put  on  a  small  index  ee, 
and  above  tl.at  a  handle  mm,  to  turn  the  screw  round  as  often  as  there  shall 
be  occasion,  without  at  all  endangering  the  displacing  of  the  mdex ;  H  being 
put  on  very  stiff  on  a  cylindricd  part  of  the  head,  and  die  handle  on  a  squate. 
The  screw  has  that  third  part  of  it  which  is  next  the  plate  larger  tlian  the  other 
two  tiiirds  of  it,  by  at  lenst  as  much  as  the  depth  of  the  small  screw  made  on 
it :  tlie  thread  of  the  screw  of  the  larger  tliird  is  as  small  again  as  that  of  the  screw 
of  the  other  two  thirds.  To  the  thicker  soev  is  adi^ted  a  sodiet/,  fastened  to 
akmg  bar  or  bo!t  gg,  on  which  is  fastened  the  movesUe  sig^t  h,  so  tfiatevery 
tum  of  the  scre^v  moves  the  sight  A  either  a  thread  nearer  or  a  thread  farther 
off  from  the  fixed  sight  >.  The  bar  is  made  exactly  equal,  and  fitted  into 
two  small  staples  A  ^,  which  will  not  admit  of  any  shaking.  There  are  6o  of 
these  threads,  and  answerable  thereto  are  made  6o  divinons  on  the  edge  of  the 
bolt  or  ruler  g  g  ;  and  a  small  index  /,  fixed  to  the  box  a  a  a,  tlenotes  how  many 
threads  tlie  edges  of  the  two  sig^hts  k  cind  i  are  distant;  and  the  index  ee  shows, 
on  the  circular  plate,  what  part  of  a  revolution  there  is  more ;  every  revolution, 
as  was  said  before,  being  divided  into  100  parts.  At  the  same  time  that  the  move- 
able sight  A  is  moved  forwards  or  backtninls,  or  more  threads  of  the  ooarser 
Mrew,  is  the  plate  /; />,  in  fig.  2,  by  the  means  of  the  socket  to  which  it  is 
screwed,  moved  fonvard  or  backward,  or  more  threads  of  the  liner  screw  :  so 
that  this  plate  being  fixed  to  the  telescope  by  the  screws  rr  in  hg.  2,  so  as  the 
middle  betv»een  the  sights  lie  in  tb^  axis  of  the  glass,  however  the  screw 
be  turned,  the  midst  between  the  sights  will  always  be  in  the  axis,  and  the 
nghts  will  equally  cither  open  from  it  or  shut  towards  it. 

Fig.  2  represents  the  moveable  covtr  containing  the  screws  to  be  fitly  placed 
on  %.  1 ;  according  to  the  taking  off,  as  it  wer^  or  folding  up  of  this  cover, 
-the  inward  contrivance  of  the  screws  and  sights  nay  appear. 

And  because  it  is  conceived  by  some  injrenious  men,  that  it  will  be  more 
convenient,  instead  of  the  edges  of  the  two  sights  h  and  »,  to  employ  two 
sights  fitted  witli  hairs,  therefore  is  added  fig.  3,  representing  the  two  sights 
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r  and  s,  so  fitted  with  threaids  t  and  that  tiiey  may  be  cORTenientiy  used  in* 
stead  of  the  solid        of  the  sights  A  ttkd  I. 

The  4tli  figure  represents  how  the  screws  arc  to  be  put  on.  The  tube  A  D 
is  divided  into  three  lengths;  of  wliidi  £C  is  to  lengthen  or  contract  as  the 
object  requires ;  but  A  B  id  hefc  added,  that  at  A  there  may  be  put  on  such 
eye.glasfles  a»  shall  be  thought  most  Gonvehient,  and,  to  set  them  always  at  the 
distance  most  proper  for  them,  indexes  or  pointers,  which  here  are  supposed  to 
be  at  B  ;  which  length  alters  also  in  respect  of  divers  persons'  eyes.  E  is  a 
screw  by  which  the  great  tube  can  be  fixed  so  as  by  the  liclp  of  tlie  figures 
any  smaller  part  of  it  can  immediately  be  found,  measuring  only  or  knowing 
the  .divisions  on  BC,  the  distance  of  the  object  glass  from  the  pointers.  F  is 
the  angular  piece  of  wood  that  lies  on  the  upper  screw  of  the  stand,*  which  is 
represented  by  tigure  5. 

For  a  description  of  the  uses  of  this  ingenioody  contrived  and  veiy  curious 
engine,  see  No*  25,  p.  l6i. 

An  Account  of  making  a  Dog  draw  his  Brcafh  exactly  like  a  tV'md- 
broken  Horse.    By  Dr.  Ricua&d  Lo)r£n.-f    N'  29,  p.  544. 

After  I  had  often  considered  the  manner  and  way  of  respiration,  and  by  many 
observations  been  induced  to  beUeve  thnt  the  diaphragm  is  its  chief  organ,  I 
thought  there  oould  be  no  better  way  to  try  it,  than  by  dividing  the  nerves,  by 
whidt  its  motion  is  performed ;  which,  may  be  easily  done  after  the  following 

manner : 

First,  pierce  the  '^ide  of  the  animal  hetwcen  tlie  6xh  and  7tli  rib  in  the  mid- 
die  of  tlic  tliorax,  just  opposite  tlie  region  oi'  the  iieart,  willi  a  small  incision- 

♦  Tliii  re'.t  (by  Mr.  Hook's  sii|f|?estion)  mny  be  rcndcrctl  rnnrc  ronvrnirnt,  if,  insteail  of  placing 
the  screw  horizontal,  it  be  no  contrived  that  it  may  be  laid  jxirnllel  to  the  equinoctial,  or  to  the  dior- 
ttd  motinaof  the  earth.  For  bjr  that  meizis  the  tame  thing  may  be  perfonned  bjr  the  liDgle  motim 
of  one  screw,  which  in  the  other  way  cannot  be  done  but  by  tlie  tumii^  of  both  screws. 

f  Richard  Lower  wa.s  one  of  llic  hal  anatumbt*  of  the  I7tli  century.  He  M'as  educated  at  Oxftjrd, 
took  hi»  degree  of  M.  D.  in  that  university,  and  eKmcised  his  profewion  there  for  some  ycirs;  but  at 
length  Rinoved  to  LoodoQ*  when  be  got  ioto  exteniira  pnwtice.  He  and  Dr.  King  appear  to  havtt 
been  the  font  who  perfbnned  the  experiment  of  the  tranifuibo  of  bbiod.  Bendeis  several  paper*  ia- 
■erted  In  the  Phil,  Tnin».  he  wrote  :i  trciii^i.',  which  pr^K ured  huii  a  great  and  des«.T»fd  renown,  De 
Cordc,  item  de  motu  et  Colore  SanguiuLi  et  Chyli  in  eura  tmniitu,  1(M></.  Among  other  thing*  in 
treatuw,  he  poioiad  ont  die  difleioioe  between  nlerial  and  venooe  bhwl,  pravbig  that  the  floiid 
colour  of  the  arterial  blood  is  derived  from  the  air,  T/;-;\v('r  w  .is  wry  wmm  hi  ntlac',  nent*,  and 
whon  his  friend  Willis'*  Tlieory  of  Fcvent  waj  attacksxl  by  Dc  Mtara,  he  wrote  a  i  jtin  treatise  'in  de- 
fe!ir>'  oi  it.    In  the  latter  part  of  his  life  he  tided  v  iih  the  political  fUtf  m  appotiticn  to  the  COOIt) 


knife,  phadMg  ^  Ittifb  but  just  ihto  the  cavity  of  the  htaast  (irhkh  you  nmy 
know  by  finding  no  resistance  to  the  point  of  it ;)  tlien  take  it  out,  bikI  put  m 

a  director  nr  ti.  small  quill  made  like  it,  and  thrust  it  in  about  an  inch,  directing 
the  •'■■nd  of  it  toward  the  sternum  close  to  the  inside  of  the  breast.  Then  ait 
upcjn  it  about  an  inch  on  the  intercostal  inuscfcs;  by  whicti  yovi  may  be  secured 
from  touching  'th«  lungs  vridt  the  pmnt  or  edge  of  your  knife.  Thi«  done,  put 
in  your  finger,  artd  with  your  nail  separate  the  nerve  whieh  {msses  along  the 
side  of  the  pcricardimn  towand  the  diaphragm,  Tlien  put  in  n  prol>e,  r  Jiltle 
inverted  at  the  end  like  a  hook,  and  lay  hold  of  the  ncr\  e  and  piili  it  to  the 
orifice  of  the  breast,  and  out  it  off*,  and  sew  the  hole  up  very  dose.  Do  the 
sanie  on  the  other  side,  and  prcecntiy  let  the  dog  loose,  and  }-ou  iriil  plainly 
see  him  draw  his  brtnth  exactly  like  a  wind-ltrokcn  liorse.  Which  yet  \on  vrilf 
see  plainer  if  you  run  him  a  little  in  a  string  after  he  is  cut.  But  that  an)  one. 
may  perform  this  experiment  the  easier,  let  hifll  fint  take  notice  how  the  nerves 
of  the  diaphn^  pass  along  on  each  side  of  the  peikardintt  is  a^ead  afumd, 
before  the  trial  be  attempted  in  a  living  one. 

The  most  obvious  mnarks  tipon  this  experiment  arc  : 

1.  That  the  wIkjIc  maimer  of  respiration  is  quite  altered.  For,  as  in  a  sound 
animal,  in  inspiration  the  belly  swdls  by  the  lifting  up  the  bowels  by  the  con- 
traction of  the  diaphragm  ;  and  in  exspiration  the  belly  falls  by  the  relaxing  of 
the  same  :  in  a  wind-broken  dog  or  horse  it  is  quite  contrary  ;  for  in  them  it 
is,  to  be  seen  plainly,  that  when  tliey  draw  ll>eir  breatli,  their  belly  is  drawn 
in  very  lank  and  sniaO,  and  when  they  bieathe  up,  thdr  bdly  ii  idaied  and 
sweUs  again. 

2.  It  being  certain  tliat  tlic  luncs  do  not  move  of  themselves  at  all,  but 
whollv  dqjend  upon  the  expan»>iun  of  the  thorax  by  tlic  iutcrctJ'-tal  muscles  and 
tl»e  diaphragm;  by  this  experiment  it  appears  how  much  llie  single  motion  of 
dther  of  them  particularly  contributes  to  respiration.  For  aD  impiiation  being 
made  by  the  dictation  of  the  theiax,  ainl  tiiat  dilatittion  being  caused  partly  by  . 
the  intercostal  mus<'h's  drnwinfr  tip  the  ribs,  and  partly  at  tJw  same  time  the 
diaphragm  by  its  contraction  tlrawing  downward  the  lower  small  ribs,  to  which 
it  is  jcMued,  and  also  lifting  up  tlie  viscera  of  the  tower  belly,  by  n  hich  they 
icrintily  make  aH  tiie  sptee  they  can,  for  the  air  to  come  in  and  distend  tlie 
lungs:  it  must  hoTi<v  ■ne<'e?!'^rinly  foIloAv,  that  the  iiitereo>taI  imiscles  and  the 
diaphragm  being  constituted  for  two  distinct  employments  (thougli  botli  to  tlic 
same  end)  and  neither  being  able  to  perform  the  other's  office,  where  one 
oeaaesfram  its  work,  the  other  for  the  exigenoe  of  native  must  take  more 
pains  to  supply  the  defect  of  tlie  former.  Which  is  very  evident  to  be  seea ;  for 
the  diaphragm  being  made  useless  by  fesing  its  nervesj  tiie  iatercostal  musdea 
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ilUote  the  ribs  much  more  thm  ft>piaerl^,  even  to  the  \\tmoi,t  disitance  they  can 
when  there  is  Mad  of  it }  '••  ffjpwv  v4ien  you  mt^  the  dog  rpn  ;i  htllc  aftor 
ha  It  cut,  or  when  310U  g»Hop  h  wind-brokaa  horqa, 

3.  The  mnnner  of  ir'^pimtion  being  the  snme  in  a  dog,  Avho?ie  diaphragma- 
tic nerves  an-  cut,  and  in  a  wind-brolnen  iipfsc,  it  is  mpre  than  jjiolml^le,  tli^it 
die  auise  may  ha  as  nearly  t)^  €ai»P,  and  that,  though  Uicre  may  he  other 
4alt«  found  is  A^inngi  pf  iMfa^wrtfi,  y«t  k  is  vivy  IfMy  thiey  ift^  Itt 
induced  from  the  weako/ess  oS  rpspimtion,  byt  lliat  they  \}9fi  their  occasio^i 
fnim  the  relaxation  or  nipturo  of  the  ncnes  o(  the  diaphragm  at  first  :  wliich 
will  seeiD  more  CTl^tiiiJifJ,  remember,  thnt  hy  the  ^training  Uie  midrjtt  too 
much  (b)  whidi  the  nerves  may  be  quite  bjxiken  or  stretched  beyond  th^r  pro- 
sper tone)  most  ocnnmonly  that  accident  happens. 

jiaatwniml  Observatlom  m  a  hftmnri  Body,  dead  of  odd  DisetfK** 
t)r.  NjTiusiEf.  J^MJiFMi.   N"  S>t).  p.  -546. 

A  vovmg  womai),  after  experiencinp:  repeated  attacks  of  pulmonnrA-  and  febrile 
complaints,  died  m  the  24th  year  ot  licr  age.  Two  or  tliree  year^  bciiure  her 
death  she  heard  a  fiightful  jolting  in  her  bi^astj"  [chestj  whence  it  sus- 
pected tbeMMPas  «  ccNaetipn  of  nater  in  'that  cavity.  Sibc  had  gieat  dyspncaa, 
and  -never  could  lie  on  her  left  side.  Several  remedies  were  tried,  hut  >\  itiiout 
relief.  The  winter  in  which  she  died  she  caueht  a  fresh  cold,  and  had  symp- 
toms of  pneumonia,  wliich  terminated  fatally  in  a  few  days.  On  opening  the 
tlpfirax,  tk'  Faiffix  4«as  suifnised  to  «ee  (as  he  thought)  almost  Its  whole  cavit)- 
empty  above  (as  the  body  lay  si^ine)  and  fdled  with  nothing  but  a  thick  milky 
fluid  beneath;  but  searching  farthtr,  he  found  there  was  onK  istl  the  right  side 
of  the  die&tt  and  about  a  third  part  of  the  left  in  that  condition.  It  took  up 
in  the  part  toward  the  neck,  a  hand-breadth,  and  ran  three  fingers  duckness  to 
the  left  of  the  mediastinum.  The  liquor  was  like  ereanit  or  rather  Iftc  a  sias 
of  a  Spani-.h  white,  having  a  r:\.st  of  yellow  like  heestin^^^s.  For,  putting  a  spoon 
into  it,  from  the  bottom  he  took  up  a  thick  clammy  matter  jnst  like  that  Spanish 
wliite  tliat  sinks  to  tlie  bottom  of  its  size.  In  quantity  it  might  be  about  three 
pints,  contained  In  a  bag  whidi  was  capable  to  hcdd  as  much  more  and  lietter. 
The  bag  ran  along  from  the  left  shoulder  to  the  extremity  of  the  right  sitle  of  tlie 
midritF:  not  straight  niong  nor  stiffly  stretched;  but  about  a  hand-breadth  from 
its  rise  it  went  directly  down  to  the  midntt,  wUii  wliich  it  closed  all  along.  Its 
skin  or  coat  was  thidcer  than  that  of  the  stomachy  as  wdl  as  its  capacity  larger, 
hnsBUlch  a.s  the  flexures  of  the  ribs  joined  with  It,  and  made  up  above  half  the 
compass.  Wliere  it  adhered  to  the  ividriff  it  was  near  a  fingisir  tHwxj^i  and  in 
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one  place,  where  he  endeavoured  to  separate  it  bom  the  midriff*,  he  hit  u^kiii  a 
thinner  iMg,  whence  issaed  out  two  or  three  spoonfuls  of  dear  water.  The 
mediastinum  was  either  wholly  wasted  or  else  woven  into  the  thickness  of  the 
bajj,  as  was  also  tlic  pleura,  as  far  as  the  bag  reached.  It  lay  loose  aTjd  flapping 
from  the  left  axilla  to  the  chest,  having  been  before  filled  and  distended  either 
with  lenid  or  the  liquor.  AH  the  hollow  was  wet  with  the  liquor,  as  that  lobe 
of  the  lungs  which  should  have  been  on  the  right  side  was  gone,  and  that  on 
the  left  wasted  to  near  a  third  part.  In  the  lower  belty  all  was  well.* 

Two  other  Anatomical  Observatiom.    By  the  sarne  Author. 

N"  29.  p.  548. 

In  the  Hrst  of  these  obsenations  it  is  stated,  tliat  a  servani-nian,  of  a  dull 
melanchdy  disporition,  who  died  at  the  age  of  37,  after  havii^  been  in  a  drap> 
sical  state  the  four  preceding  years,  was  found,  on  opening  the  body,  to  have 
the  left  lobe  of  the  lungs  almost  quite  wasted,  but  without  any  ulcer.  T\iq  lobe 
of  the  liver  which  rests  on  the  diaphragm  was  black  outwardly  for  about  a  hand's 
bieadth,  and  a  thmnb^s  breadtii  within  the  parencbyma.  Other  parts  soutid.  . 

The  second  observation  mentions^  that  in  the  body  of  a  felon,  he  noticed 
that  the  right  vas  pnTparans  (artpria  spemiatica)  sprang  cUvirly  from  tin*  right 
cmulgciit ;  whereas  ordinarily  the  vas  pra^parans  arises  on  the  right  side  out  of 
the  aorta,  as  on  the  ieft  out  of  the  emuigent. 

I}wen  Instances  of  Pe&iRariHes  of  iVatov,  hofh  in  Men  and  Bmitt, 

Bff  ihe  same.  N'  £9*  549. 

I.  An  asthmatic  patient  beii^  advised  to  take  a  spoonftd  of  honey,  was  im- 
mediately aftl  (  ltd  with  an  universal  swelling,  as  if  he  had  swallowed  poison.  It 
being  suspected  that  some-thing  luirtful  iniglit  have  been  mivet!  uitli  the  lioney, 
a  fresh  quantity  was  procured  iVom  anuUicr  pbce,  wiiicii  however  on  being 
swallowed  produced  the  very  same  effect. 

1.  A  clerg}  man  of  Metigham  in  Suffolk,  about  40  years  of  age,  who  was 
acciTstomcd  to  driiilc  trrrrm  or  rather  hot  beer,  riding  out  in  Midsmnincr,  stopped 
at  a  house  at  some  distance  from  home,  aud  was  oflered  a  cup  of  cold  beer, 
which  he  drank  s  and  then  got  on  his  horse  and  rode  on ;  but  soon  fell  sick,  and 
aflerwaids  vomited.  By  the  time  he  got  to  hb  journey's  end,  his  vomiting  in- 

•  This  appears  lo  have  be«i  a  large  abs<:««s  formed  between  the  pleura  and  the  ribs,  and  between 
tlio  pleura  and  the  musailar  substance  of  the  diaphngm.  Hie  bag  or  cyit  mt  tbt  pkuiS  ittd^ 
wMdi  invMts  thcte  and  other  paru  of  (be  caviqr  of  ibe  cbeit. 
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creased,  and  he  was  obliged  to  go  to  bed.  The  next  day  he  grew  worse,  could 
find  no  help  from  physic,  and  died  the  following  mbrning. 

3.  This  observaiitJii  nicrtly  contains  an  instance  of  great  timidity  in  a  female 
mind.  A  lady  had  a  greiit  dread  uf  wasp^  and  confined  liersdf  lo  her  room 
•*  whibt  their  season  of  swarming  about  in  hoiMS  Jarted." 

4.  In  another  lady,  the  dnjsd  excited  by  tliunder  operated  so  powerfttHy  aa  to 
ptodace  fainting,  vomiting  and  diarrhoea,  in  short  all  the  s)mptoms  of  cluilt  ra. 

5.  A  woman  aftected  with  chlorosis  hatl  a  Innpnc:  to  suck  the  wind  out  of 
bellows,  which,  as  often  as  she  could,  she  received  wiUi  open  niouUi,  forcing  tlie  , 
Mr  in  by  blowing  with  her  own  hands  the  bellows  inverted.— Another  was  fond 
9f  crackling  cinders  under  her  feet. 

6.  Somewhat  like  this  i^  to  he  found  in  brutes.  In  May  last  a  prcyliouTul 
bitch  at  Bnghiwell-Hall,  iibuut  live  or  six  days  before  she  cast  her  whelps,  had 

•  such  a  wild  kind  of  Imngcr  (thotigh  she  was  fed  sufficiently  every  day  widi  usual 
food)  that  finding  another  bitdi's  whdps,  she  devoured  them  all  (lour  or  five 
as  I  remember)  and  fell  next  upon  the  bitch  herself,  v>'ho  made  ft  to  gjA 
,  from  her  as  well  as  she  could,  being  helped.  From  thi?,  and  from  sows  devour- 
ing whole  litters  of  pigs,  I  am  prone  to  think  othcr%vise  of  the  longings  of 
pregnant  wdmen  than'  is  the  common  opinion. 

Confirmation  of  the  Experiments  mentioned  in  A  '  27-  fp-  ^70  of  this 
■  Ahri(fgenicnt)  to  have  been  made  by  Sig.  Fhacassati  in  Italy,  by  in- 
jecting JcH  Yand  other]  Lifptorft  into  the  Blood.    By  the  Hon. 
'  Robert  Boyle,  in  a  Letter  to  Mr.  Oldenbvro,  dated  Oxford, 
Oct.  19,  1667.       29,  p.  551. 
Sia, 

I  hinted  to  you  m  my  last  something  about  the  original  of  the  experiments 

made  in  Italy,  by  injecting  acid  liquors  into  blood :  To  explain  which,  I  shall 
now  tell  you,  that  about  thh  time  three  years  I  mentioned  at  Grcshaiu  College 
lo  the  Koyal  Society  an  odd  expenment  I  had  formerly  made  upon  Ijlood  yet 
warm,  as  it  came  from  the  animal,  viz.  That  by  putting  into  it  a  Ktde  aqua- 
fortis or  oil  of  vitriol,  or  spirit  of  salt,  the  blood  not  only  would  presently  lose 
its  pure  colour  and  become  of  a  dirty  one,  but  in^i;intl\  lie  also  co;ip;ulitc(I ; 
whereas  if  some  fine  urinous  spirit,  aiiounding  in  volatile  salt,  such  as  the  spirit 
of  sal  ammoniac,  were  mingled  with  the  warm  Uood,  it  would  not  only  not  cuidle 
It,  or  imba.se  its  colour,  but  make  it  look  rather  more  florid  than  before,  and 
both  keep  it  fluid  and  preserve  it  from  jnitrefaction  for  a  long  time. 

This  experiment  I  devised,  among  otlier  things,  to  show  the  amicablenesis  of 

you  I.  C  c 
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volatile  spirits  to  the  blood.  And  I  remember  it  wm  lo  miidi  takea  notice  of 
that  some  verj'  inquisiitive  members  of  the  Society  came  pre8entl\-  to  me,  and 
desired  me  to  acquaint  them  more  particularly  with  it;  which  I  readily  did, 
though  afterwards  I  mode  some  further  obsemtioitt  about  the  same  experiment 
that  I  had  no  occasion  to  relate. 

This  having  been  so  publicly  done,  though  I  sliall  not  say  that  Signior 
Fracassati  may  not  have  hit  as  well  as  I  upon  the  experiments  publislied  in  his 
name^  yet  there  is  so  little  difference  between  the  warm  blood  of  an  ai^nnai  out 
of  his  vans  and  in  than,  that  it  is  not  very  improlMble  that  he  may  have  had[ 
■ome  imperfect  rumour  of  our  experiment  without  knowing  whence  it  came,  and 
so  may,  without  any  disingenuity,  have  thence  taken  a  hint  to  make  and  publisli 
what  now  appears  in  the  Transactions.  If  it  be  thought  fit  that  any  mention 
be  made  of  what  I  rebted  so  long  since,  I  tiiink  I  can  send  you  some  other 
cnmstanees  belonging  to  it.  For  I  remember  I  tried  it  with  other  Ijqoon  (as 
spirit  of  wine,  oil  of  tartar,  oil  of  turpentine,)  and  I  think  also  I  CSn  send  yOU 
some  remarks  upon  the  colour  of  the  upper  port  of  the  bk}od. 

jitt  Observation  concerning  the  Epiploon,  or  Double  Membrane,  which 
eoifen  tfe  SmttmU  ^ AmimaU,.aad  isJUkd  with  Fat.*  Bj/MAifiGm, 

The  epiploon,  looked  at  through  a  good  mierosoope,  is  like  a  great  sack, 
full  of  abvmdanoe  of  other  small  sacks,  which  indosc  gatherings  of  grease 
or  fet.  There  are  many  vessels,  which  may  be  called  adipous  or  fatly^  which, 
issuing  out  of  this  membrane,  and  spreading  themselves  all  over  the  body^ 
oonv^  ftt  to  it,  just  as  the  arteries  cany  the  blood  all  over  the  same.*!*  Where- 
ever  is  ftt  or  grease  there  is  found  store  of  tftese  little  sacks,  wherein  that  is 
inclosed,  whence  it  is,  that  in  lean  and  emaciated  bodies,  instead  of  fiit  you  find 

nothing  htit  pkhis. 

The  structure  of  tliese  smell  sacks  and  of  the  adipous  vessels  sufficiently 
Aomi  that  the  Ikt  is  not  fixmed  accidentally  out  of  the  Aidt  vqwwsof  the 
blood,  as  is  the  common  bdief*  Nor  is  its  chief  use  to  foment  the  natural' 
heat,  but  it  seems  rattier  toootidnee  to  the  allaying  of  the  acrimony  of  the  salts 

*       olwcmfioo  thooM  faws  teso  aMwi  to  Ante  BHrted  Id  No.  S7  of  Ais  Abii4sBinait,  ifam 

it  it  cMxiivAtsA  in  the  Eiercitatio  de  Omento  annexed  lo  tlie  Tetras  Aiiatom.  Epist.  M.  M;)IpighI. 

W  tut  are  here  termed  adipous  veMeli  inning  gut     tlie  sabctance  of  the  omentum,  and  termi- 
■adog  in  the  tacks  or  cella  wfaereiB  the  fiu  is  lodged,  are  nodiag  mam  Una  aileriaLiaiiiuli»  fiwn  ibft 

•  extrtmitics  of  whicK  It  wmM  ap^jir         tht^  fat     -It^x-isif-t!  hy  trT!"^!r*ntion  j  fiV SDMaOliltt  tsnW 
■erer  detected  a  truly  glaadukr  apparatus  tor  the  secictioo  ot  the  adipuu  tiuid. 
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tint  are  in  the  bldod  and  the  Mronties.  And  indeed  kan  peraons,  and  those 
whoae  epiploon  has  been  cut,  are  more  subject  dian  others  to  rheumaiisms,  Ikn- 

teries,  and  the  like  diseases  that  are  catiseti  by  the  sharpness  of  t!ie  humours. 
And  those  that  are  ^itarc  not  so  easily  seized  on  by  tliem,  because  the  acrimony 
of  the  serositiea  b  eoneeted  by  tlu  misture  d  the  &t,  just  aa  the  ahaipeat 
liuvimn  will  km  it»  fince  if  oil  be  iiiii^;led  therenith.* 

jin  Account  of  the  Experiment  of  Transfunont  performed  in  London 
Nov.  23,  1667,  upon  the  Person  of  Arthur  Coga,  at  Arundel  House, 
hi  the  Presence  of  many  considerable  and  intcUigent  Spectators, 
under  the  Management  of  Dr.  Richard  honiui  auJ  Dr.  Eo- 
MLND  King  ;  by  the  loiter  of  whom  the  Relation  was  drawn  up. 
N*  30,  p.  55r. 

The  experiment  of  transfusion  of  blood  into  a  human  vein  was  made  by  ua 
in  Uiis  manner  t  Havii^  prepared  the  carotid  arteiy  in  a  young  sheep,  we  ui» 
aeited  a  silver  pipe  into  the  quills  to  let  the  blood  run  thoough  it  into  »  porrin* 
ger,  and  in  the  space  of  almost  a  minute  about  12  ounces  of  the  sheep's  blood 
ran  through  the  pipe  into  the  porringer,  which  was  somewhat  to  direct  us  in  the 
quantity  of  Uood  now  to  be  tranafined  into  the  man.  Whidi  done,  when  we 
came  to  prepare  the  vein  in  the  man*s  ami,  the  vdn  s^med  too  small  for  that 
pipe  which  we  intended  to  insert  into  it ;  so  that  we  employed  another  a1)out 
one  third  part  less  at  the  little  end.  Then  we  made  an  incision  in  the  vein, 
after  the  method  fonnerly  published.  No.  38,  which  method  we  observed  witli- 
out  any  other  alteration,  but  m  the  diape  of  CM»of  our  pipe^  wMcfa  we  found 
more  convenient  for  our  purpose.  And  having  opened  the  vein  in  the  man*a 
arm  with  as  mucii  ease  as  in  the  common  way  of  venesection,  we  let  tlience 
run  out  six  or  seven  ounces  of  blood.  Then  we  planted  our  silver  pipe  into  the 
aaid  inckion,  and  inaertcd  qnilla  between  the  two  pipes  ah^y  advanced  in  the 
two  subjects,  to  convey  the  arterial  blood  from  the  sheep  into  the  \^in  of  the 
man.  But  thi«;  WockI  was  near  a  niifiiite  before  it  had  passe<l  througli  the  pipes 
and  quills  ioto  tlie  arm ;  and  then  it  ran  freely  into  the  man's  vein  for  the  space 
of  two  minutes  at  least ;  so  tiiat  we  could  feel  a  pulse  in  the  said  vein  just  be- 
yond the  end  of  die  ailver  pipe;  thoqgh  the  patient  aaid  he  did  not  fed  the 

•  InouajifedetofiaKJiexjtbeivUanipklabwiptkmaiMioaa^^ 
mwy  "^irtfaljl  to  iicaiMaewMy  MmrtaJL  vd  ibeioittdoacBtiwiMmwandait^^^- 

tttut  ii  |ii)ojf<irtiflwWy  IsMwaiL 
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blood  hot  (as  v\  n<5  rrported  of  the  subject  in  the  Fren<  h  ex{>eriment)  which  may 
very  well  be  imputed  to  the  length  of  the  pipes  tlirough  which  the  blood 
passed,  losing  thereby  so  much  of  its  heat,  as  to  come  in  a  temper  very  agree- 
able to  venal  blood.  And  a*  to  the  quantity  of  blood  reodved  into  the  man's 
vein  we  judge  there  wa^  about  nine  or  ten  ounces :  For,  allowing  thte  pipe  leas 
than  that  thrcmph  which  12  ounces  passed  in  one  minute  before,  we  may  very 
well  suppose  it  might  in  two  mmutes  convey  as  much  blood  into  the  vein  as  tiie 
other  did  into  &e  porringer,  in  one  minote,  granting  withal  that  the  blood  did 
not  run  so  vigorously  the  second  minute  as  the  first,  nor  the  third  as  the  se- 
cond, &c.  But  we  conc  ei\  c  lliat  the  blootl  ran  during  the  whole  of  those  two 
minutes :  First,  because  we  felt  a  pulse  during  that  time :  Secondly,  because 
when,  upon  the  man's  saying  he  dw^ght  he  had  enough,  we  drew  tlie  pipe  out 
of  hia  vein,  the  alieep's  blood  ran  through  it  irith  «  fiill  stream  j  whidi  it  had 
not  done,  if  there  I»ad  been  any  stop  before  in  the  space  of  those  two  minutesg 
the  blood  being  so  very  apt  \n  coagulate  in  the  pipes  upon  the  least  Stop, 
especially  the  pipes  being  so  long  as  three  cjuiiis. 

TIte  man  after  this  operation,  as  wdt  aa  in  it,  found  himself  veiy  well,  and 
has  given  in  his  own  narrative  under  his  own  hand,  enlarging  more  upon  the 
benefit  whieh  he  thinks  he  has  received  by  it,  than  we  as  yet  think  fit  to  own. 
He  urged  us  to  have  the  experiment  repeated  upon  him  within  three  or  four 
days  ^r  this;  but  it  was  thought  advkahb.  to  put  it  ofF  aomewhat  longer. 
And  the  next  time  we  hope'  to  be  more  eiaet,  especialiy  in  weighing  the  emit* 
tent  animal  before  and  after  the  operati(m,  to  have  a,  more  just  aoooont  of  the 
quantity  of  blood  it  shall  have  lost. 

A  Relation  of  some  Trials  of  Tramfusion  lately  made  in  France. 
By  Mr.  Oldenburg.    iV*  30,  p.  550. 

1.  Mr.  Denys,  Professor  of  Mathematics  and  Natural  Philosophy  at  Paris, 
States  in  a  letter  to  the  pobtisher,  thai  they  bad  lately  transfused  the  blood  of 
lour  wethers  into  a  home  26  years  old,  and  that  this  hoise  had  thence  received 
much  strength,  and  more  than  ordinary  apj)Ctite. 

1.  The  some  person  was  pleased  to  send  to  the  same  hand  a  printed  letter 
written  to  the  Abbot  Bourdelot,  by  M.  Gwln^  bdng  an  answer  to  a  paper  of 
one  M.  Lamy.  In  this  answer  the  author  vindicates  the  iexperhnents  cf  trans- 
fiwon  fiom  the  objections  that  have  been  ui;ged  against  tlwm. 
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Some  new  Experimenh  of  Injecting  meeUcaied  Ltquan  mto  Peim,  fo' 
'  gether  wUh  [an ^ Account  of  1  eonndereAh  Cures  performed  therdtf, 
•Commumcattd  &y  Dr.  Fabmtil-s,  of  Davhick.    ['Jni/islated  by  Mr. 
Oldenburg Jrxm  tkewr^jmal  Laim.}   N'  30,  p.  kU. 

As  we  had  a  great  desirf  to  trv  what  wonltl  be  the  effect  of  the  surgical 
experiment  of  injectiiiG:  liquors  into  human  veins,  three  fit  subjects  present- 
ing theiijseives  in  our  hospital,  wc  tliought  good  to  make  the  trial  upon 
them.  But  seeing  little  ground  to  hope  for  a  manifest  operation  from  merely 
alteriiig  medicines,  we  thought  the  experiment  \s ould  be  more  convenient  and 
conspicuous  from  laxatives;  wliich  made  us  inject  by  a  !'\phon  about  two  drams 
of  such  a  kind  of  physic  into  the  median  vein  of  the  riglit  arm.  The  patients 
were  these :  One  was  a  tusty  robust  soldier  dangerously  infected  with  the  vene- 
real disease,  and  suffering  grievous  exostoses  of  the  bones  in  his  arms.  He, 
when  the  piirg^athe  litjuorwas  infused  into  him,  coinjjlalnt-d  ofg'rpr't  p:itii>  in  his 
elbows,  and  tlie  little  valves  of  his  arm  swelled  so  visibly  tliat  it  was  necessary 
by  a  gentle  compression  of  one's  fingers  to  stroke  up  tliat  swelling  towards  the 
petienfs  shoulders.  About  four  hours  after  it  began  to  work,  not  very  trouble- 
somely,  and  so  it  did  the  next  day,  insomuch  that  the  man  had  five  good  stools 
after  it.  Without  any  other  remedies,  those  protuberances  were  gone,  nor  are 
there  any  traces  left  of  the  above-mentioned  disease.* 

The  two  other  trials  were  made  upon  the  other  sex.  A  married  woman  of 
35,  and  si  servant  maid  of  20  years  of  age,  had  been  both  of  them  from  their 
birtli  very  jrricvoii^Iy  afnictcd  witli  epileptic  fits,  so  that  there  were  little  hopes 
left  to  cure  them.  They  both  underwent  this  operation,  anti  tliere  was  injected 
in0  their  vdns  a  laxative  rosin,  dissolved  in  an  anti-q)itcptic  spirit.  The  first 
of  these  had  gentle  stools  some  hours  after  the  injection,  the  next  day  the  fits 
recurred  now  and  then,  but  much  milder,  and  are  since  altogether  vanidied. 
As  for  the  other,  viz.  the  maid,  she  went  the  same  day  to  stool  four  times,  and 
several  times  the  next :  but  by  going  into  the  air,  taking  cold,  and  being  care- 
less in  her  food,  she 'died.    '      '  - 

It  is  remarkable  that  aS  three  vomited  looa  'af%er  the  injection,  and  that 
excessivdy  and  frequently.  ' 

*  That  yenerwl  eaortmet  dtouM  lie  thm  rerawred  In  the  diort  space  of  two  dajrt,  sppewia  moM 

rxtraiirjinary  fact.  Might  iirt  the  sitppfi<ieft  "  prt)tuberanc«  office  bones"  have  \>ccn  tumor*  fortwij 
by  obsintrtions  ukiug  place  in  the  lymphatic  vessel*  ?  In  thai  case  their  suddea  disappearaoc^  aikr 
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Of  ihe  Tuh's,  of  Hells,  Salt  and  Fresh  Water;  and  of  the  fVhale 
Fishing,  c?e.  at  Bermt^at.    By  Rd.  No»m)OD.*   N'  30,  p.  565. 

Concerning  the  tules,  I  have  only  taken  a  general  notice  of  them  ;  as  tliat  it 
is  high  vater  about  7  o*dock  on  the  change  day  ;  in  lome'Credu  an  hour  or 
two  later.  The  water  rises  but  little,  as  about  4  feet  at  a  hi^  water;  but  at 
the  spring-tides  it  may  be  :i  foot  more.  Tlie  tides  without,  are  very  various  in 
their  setting.  Sometimes  the  tide  of  flood  sets  to  the  eastward,  sometimes  to 
the  weatward ;  but  in  hit,  calm  and  settled  weather,  the  tide'  sets  from  the 
south-east  toward  the  north^wert. 

We  dig  wells  of  fresh  water  sometimes  within  20  yards  of  the  sea  or  less, 
which  ri.M-  and  fall  w  ith  the  tide  ;  and  so  do  most  of  the  wells  in  the  countr)"-, 
thougt)  further  up,  as  I  am  informed.  Wiierever  tliey  dig  wells  here,  they 
dig  till  thejr  oome  almost  to  a  levd  with  the  siqierfides  of  the  sea,  and  dwa 
they  find  either  fresh  water  or  salt.  If  it  be  fresh,  and  if  they  then  dig  2  or  3 
feet  deeper,  and  often  loss,  they  come  to  salt  water.  If  it  b^  a  sandy  g^und, 
or  a  sandy  crumbling  stone  that  the  water  soaks  geotly  throiigh,  thc^  £nd 
usually  fresh  water;  but  if  they  be  hard  lime^stone  rodci,  wUch  the  wBter 
cannot  soak  through,  but  passes  in  chinks  or  clefts  between  diem,  the  water 
is  salt  or  brackish.  Yet  I  never  saw  any  sand  in  the  country  such  as  will  grind 
gla  fir  whet  knives,  &c,  as  iji  Etigland,  but  a  substance  like  sand,  though 
much  softer ;  neither  have  we  any  pebble-stones  or  flint. 

For  the  killing  of  whales,  it  has  been  formerly  attempted  in  vmn,  but  witUn 
these  two  or  three  years  in  the  spring  time  and  Mr  weather  they  take  some- 
times one,  or  two,  or  three  in  a  day.  Tluy  are  smaller  it  seems  than  th(^e  in 
Greenland,  but  more  quick  and  lively,  so  that  if  they  be  strode  in  deep  water, 
they  presently  plunge  with  audi  viotenoe,  that  the  boat  is  m  danger  o(  htiag 
hauled  down  after  them,  if  they  cut  not  the  rope  in  time.  Therefore  they 
usually  strike  them  in  slioal  water.  They  have  very  good  Ixiats  for  that  pur- 
pose, manned  with  six  oars,  siuli  as  they  can  row  forwards  or  backwards  as 
occabiun  requires.  They  row  up  gently  to  the  whale  so  as  he  can  scarcdy 
avoid  therot  and  when  the  harpooner,  standing  ready  fitted,  pees  his  opportuni* 
ty,  he  strikes  his  harping  iron  into  the  whale^  about  or  before  the  fins,  iwther  than 

•  Mr.  Norwood  was  a  teacher  of  mathematks,  particularly  navig«tioo,  in  which  it  sulM  be  bid 
■ome  practice.  He  imblislu  J  several  btx  k^;  a»,  llic  Kpitomc  and  Doctrine  of  Triangles  i  Trigono- 
nwtiy}  and  the  Seamaa'a  Fnctke,  where  ia  found  that  for  which  he  hw  beeo  moHlj  noted,  viz. 
bUdteiniii«iea«rdieiiii|piitai4e«rdieeiM^  of  die  iMiidiNb  bfSBaniir  the 

diaiaooe  nwanral  hetWMa  Lflodon  aud  Yod(. 
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tovwd  the  tail.  Hie  harfing  inm  m  like  those  whidi  ai«  woal  tn  Ei^^and 
in  rtiiking  ponwiaea,  but  of  exodlent  metal  that  will  not  break,  but  bend 

about  a  man's  hand.  To  the  haqiing  iron  is  made  fast  a  strong  flexibli'  rope, 
and  into  the  socket  of  that  iron  is  put  a  &txR\  which,  when  the  whale  is  stniek, 
comes  out  of  the  socket ;  and  M  hen  the  whale  is  something  quiet,  they  haui 
up  to  him  by  tiie  rope,  and  ao  strike  into  him  another  haipng  irao,  or  buioe 
him  with  laneee  in  staves  till  they  have  killed  him.  I  hear  not  that  they  have 
found  any  spermaceti  in  anv  of  these  whales ;  but  I  have  lieaid  from  credible 
persons,  that  there  is  a  kind  of  such  as  have  the  sperma  at  Eleuttieria,  and 
odien  of  the  Balumui  bhnda,  where  aho  tb^  often  fhid  qumtitiea  of  unber- 
gria,  and  that  those  have  great  leiethj  wrhidi  ours  have  not,  and  are  very 
rinewy. 


To  jind  the  Numher  of  the  JuUan  Period,  M.  de  Billy's  Method ; 
with  the  Demm^ralion  iff  that  Method,  Bg  Mr,  Joair  Collins,^ 
F.  R,  S,       30,  p.  568. 

This  method  waa  given  in  these  Transactions,  No.  18,  and  is  thus: 


the  stun  of  the  products  by  7Q80,  the  Jnlian  period;  the  remainder  of  the 

division,  without  having  regard  to  the  quotient,  will  be  the  year  required. 
Concerning  tlie  demonstration,  Mr.  John  Collins,  now  a  member  of  the  Koyai 
Sodety,  commnnicated  what  follows,  viz. 
That  tlie  Julian  period  is  a  basis  w  hereon  to  found  chronology  not  liable  to 

controversy,  as  the  age  of  the  world  is;  and  it  is  the  nnniber  abovesaid,  to  wit 
7980,  which  is  the  product  of  the  'iSth  sokir  cycle,  IQth  lunar,  J  5th  indiction. 
The  problem  may  be  thus  proposed  generally : 

Any  number  of  divisors,  with  their  remunders  sAer  divisioD,  being  pro- 
posed, to  find  the  dividend. 
This  is  thus  proposed  in  this  general  mannor,  but  ia  no  new  problem,  aiidwaa 

*  An  eminent  acrounlant  and  mathematicum,  bora  near  Oxford  in  l634.  Beside*  manjr  papers 
in  the  Pbil.  Tiatu.  he  puhlkhed  «  omnlMr  of  mefiil  woclu  on  ■  vtrie^  of  iubi«ct>j  awthanatka, 
awigatiaa,  wiaaaouif,  tnde,  eonnerae,  ke.  alao  edltli^  dw  woifca  of  inanjr  olber  nitiion, 

which  he  procured  to  be  printed,  as  those  of  Barrow,  Brounckcr,  Pell,  Sc.  Mr.  Collin*  was  als<}  very 
uefoJ  to  the  Rojral  Society,  *c.  in  conductii^g  a  lileraiy  cone^ondcoce  with  the  most  learned  men 
«r  dMMB  tinea,  both  at  hooie  and  abraad,  m  Bamnr,  NMrtm,  WalB«,  Leihoiix,  Ac.  paidciihify 

in  the  famoax  dispute  concerning  the  Invention  of  Fluxions  between  Newton  .tnd  Leibnitz,  tlie  let- 
ter* paasing  chiefly  through  Collins  *  hand*,  and  published  in  hit  name  in  1713,  under  the  title  of 

OQauneidnnl^tatoUcani.  Hedied in  i6S3«  at i9 Jtmalmt. 


Tlten  divide 


308  fHiLosoniicAL  transactiouji.  [axno  1667. 

rcHolvcd  long  since  by  John  Geysius.  Jhe  help  of  particular  multiplit  r^,  such 
as  those  above  mentioned,  and  published  by  Abted  in  his  Encyclopaedia, 
An.  J  630,  and  by  Van  S^ooten  m  his  MisoeUanies. 

We  ahflU  dear  up  what  authors  have  omitted  concerning  the  definition  and 
demonstration  of  such  fixed  nmltlpliers,  &c.  And  therefore  say,  that  each 
multiplier  is  relative  to  the  divisor  to  which  it  l>elonp;S,  and  thus  define  it : 

It  is  such  a  number  as,  divided  by  tiie  rest  ot  tlic  divisors  or  tlieir  pro- 
duct, the  reminder  is  O,  but,  divided  by  its  own  divisor,  the  remainder  is 
an  unit. 

Wc  required  the  divisors  proposed  to  be  primitive  to  each  other,  /.  e.  that 
no  two  or  more  of  them  can  be  reduced  to  less  terms  by  any  common  divisor. 
For  if  so,  the  question  may  be  posstUe  in  itadf,  but  not  resolvable  by  help  of 
luch  multipliera,  sucli  being  imposnble  to  be  found.  The  reason  is,  because 
the  product  of  an  odd  and  an  even  number  is  always  even,  and  tiiat  divided  by 
an  even  number,  len\Ts  either  nothing  or  an  even  number. 

28.  ^-4845 

Divisors  19  >  The  multipliers  relative  to  them  are   <  4200 

The  ditinition  ati'ords  light  enough  for  the  discovery  of  these  numbers.  To 
instance  in  the  iirst ;  the  product  of  IQ  and  13  is  1285,  which  multiply  by  all 
numbers  successively,  and  divide  by  08  .till  you  fiiul  the  renuinder  required. 

Thus  tw  ice  285  is  570,  which  divided  by  28,  the  remainder  is  10;  also  thrice 
2S3  is  855,  which  divided  by  2f^,  the  remainder  is  15.  Thus  if  ynu  try  mi 
successively,  you  will  lin<l  tltat  17  times  283,  wluch  is  4845,  is  the  number 
required,  which  divided  by  28,  the  remainder  is  an  unit.  Hence  then  we  shall 
find  diat 

-1^15^  rlt),  15,  17. 

4  iOt)  V  is  cqiuil  to  the  solid  or  product  of  <  28,  15,  10. 
6916^  ^28,  19,  13. 

More  easy  ways  of  perform iiig  this  jKistiilatum  are  to  be  found  in  Van 

Schootcii's  Mi  rcHnnies,  and  Tnojuot's  Arithmetic. 

For  illustration  of  the  rule  proposed,  take  tliis  example. 

.     ,  Solar  cvcle    23 -v  IS  ir)  !  i^ii^j 

^    Lunar  cycle  id  >Thc  multipliers  4200  >  672OO 


The  sum  of  the  products   23982 1 

which  di\ii!i  il  h\  "(ISO,  the  remainder  is  (5381,  for  the  year  of  the  Julian 
period  ;  from  which  subtracting  709,  then  remains  5672  for  the  age  of  the 
world,  according  to  ardibishop  U^iicr. 

4 


Digitized  by  Goos?'-^' 


For  demonstration  of  this  nile  we  argue  thus  : 

'  1.  Ewli  muh^er  multipiied  by  its  renuinder,  is  measured  or  divided  by  jts 
own  divisor,  leaving  such  a  remainder  as  is  proposed.  Fdr  eadi  multiplier  was 
tiffined  above  to  be  a  multiple  of  its  own  divisor,  plus  an  unit.  Tlicrctfore! 
vauib^ying  it  by  any  remainder,  it  only  reuders  it «  greater  multiple  in  the  said 
^wisor,  pbs  an  umt^  multiplied  by  the  temainder «  which  is  no  other  thm  die 
remamder  itself}  but  if  O  rBlnsjtistbafc  product  is  destroyed. 

2.  The  sum  of  the  products  divided  by  each  respective  divisor,  leaves  the  re-  . 
mainder  assigned.  For  concerning  the  first  product,  it  by  thg  (irst  section 
loeasured  by  its  own  divisor,  leaving  t)iQ  cenutinder  proposed ;  and  if  we  add 
^  rest  of  the  pradiMs^  we  only  jdd  »-niiiltipl«'  of  its  own  ^viaor,  whii^  in 
division  enlarges  the  quotient,  but  not  tbonmaindcr.  In  particular  the  second 
multiplier  Is  28  X  15  X  lO  v  remainder,  all  which  i.s  but  a  multipie-of  38. 
And  so  the  third  product  i&  28  x  ig  X  13  X  remainder. 

And  what  has  UeeiOL  said  ogooerning  the  sum  of  the  products,  being  divided 
by  the  first  divisor,  and  leaving  the  fcmainder  thereto  asngned,  may  be  said  of 
«ach  respectively. 

3.  The  sum  of  the  products  dividal  by  the  solid  of  the  three  divisors,  leaves 
a  remainder  so  qualified  as  the  said  sum.  For  that  sum,  by  the  2d  article,  is 
the  fiiat  product  increased  by  adding  a  jiist  mtdtii^  of  iAnt  first  ^visor,  that 
tiiereby  we  only  enlarge  the  quotient,  not  alter  the  remainder.,  By  the  like 
nnson,  the  subtract! iip^  a  just  multiple,  only  alters  the  quotient,  not  the  re- 
mainder ;  but  the  solid  of  all  three  divisors  multipiied  here;  by  the  quotient,  as 
Ihiei^e  by  the  remainder;  is  only  a  just  multiple  of  die  first  divisor.  Wherefore 
the  reooainder,  after  tida  (fivision  is  performed,  is  of  the  same  quality  as  the  sum 
of  tlie  products,  and  divided  by  the  first  divisor,  leaves  th^  remainder  proper 
thereto  :  and  the  like  may  be  said  concerning  each  divisor. 

'  To  find  the  year  of  the  Julian  period  for  any  year  of  our  Lord  proposed: 
It  is  neecssaiy  to  know  the  sun's  <^'cle,  the  prime  nomfaer,  and  the  nrnnher  of 
the  Roman  hidietion,  which  Mr.  Street  performs  by  the  fol]owin{f  voae; 

^    When  1,  0,  .  3,  to  the  year  have  added  been, 
Dwidcby  1ft  48,  fifteen. 

llie  reminders  are  the  numbers  sought,  or  the  eydes  and  indiction  re- 
quired ;  as  we  found  thcin  for  the  year  l668,  in  the  foregoing  example. 

The  use  of  tlie  prime  is  to  find  the  epact,  and  thereby  tiie  m(X)n's  age,  the 
time  of  high  water,  &c.  A  farther  use  of  the  sun's  cycle  is,  to  find  the  domi- 
nical letter,  and  tfwreby  to  know  the  day  of  the  week  on  which  any  day  of  any 
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month  happens.  But  this  is  more  taaSj  obtained  by  finding  on  what  day  of  the 
week,  the  first  of  March  ha|ipeiia  for  evcTj  tooordk^  to  ancfa  nilea  and  v««ca  a» 
1  have  elsewhere  pubhshcd. 

In  brief  thus : — ^To  the  number  2  add  the  year  of  our  Lord,  suppose  1669, 
aid  its  ena  fimrth  port,  neglecting  what  femtfna,  if  any,  Alfi  tfieanm  OtWS 
Avide  by  7,  noting  the  remainder,  which  shows  the  number  of  the  day  of  the 
week,  accounting;  Sunday  first.  If  O  remain  the  first  of  March  falls  on  a  Sa- 
•  turday.  In  this  example  there  remains  2,  showing  the  hrst  of  Mnrch  to  fait 
on  a.Monda]|V  If  it  were  icqoired  lb  pei^irm' Hui  ibr  yean  preceding  our 
Saviour's  nativity,  then  take  this  rule :  To  the  yearadd  its  even  fourth  part,  the 
sum  divide  by  7  ;  the  remainder  shows  the  day  of  the  wedt*  aoooontingSimdaiy 
fir^t.  Sat urdny  second,  and  so  backwards. 

To  fuid  what  day  of  the  month  in  the  first  week  of  eadi  month  happens  to 
be  on  the  same  diqr  of  the  wed:  ai  the  first  of  March.  Use  the  following 
verses,  in  which  the  13  w^fds  lelate  to  the  12  montha  of'  the  year,  aeooooting 
March  the  first : 

Ask  endless  comfort,  God  enough  bestows,      '      '  '  ■ 
From  divine  axioms  faith  confirmed  grows. 

The  alphabetical  number  of  the  first  letter  ot  the  word,  proper  to  the  month 
proposed,  is  the  answer: 

Foraianiple.-^lf  the  month  were  April,  the  word  proper  thereto  aa  endless,  • 
and  E  is  the  fifth  k-tter  in  the  alphabet.    Therefore  conclude,  that  the  first 
of  March  and  £iflh  of  Ajwil  do  ibr  ever  hap|^  on  the.  same  day  of  the 
week.  •  '      .  '  . 

lb  find  on  what  day  of  the  wedt  the  first  day  of  cadi  month  happent.  Suppos- 
ing the  first  of  March  known,  it  m^gbt  be  reckoned  from  the  former  pndllem  i 
but  the  following  verse,  beginning  with  March  as  the  fanner,  is  nxire-  leady 
for  the  purpose : 

A  dreadful  fire,  beholders  daily  gaze,   '  •     .  .  . 

Chastised  England.   Ah  cruel  fttal  blaze  1 

Explication.— In  the  year  i66q,  the  first  of  Mardi  is  Mon<l^:  Iweold 
inow  on  vdiat  dqr  of  the  wedc  the  first  df  October  happens.  The  word  pnv 
per  to  the  month  is  England ;  then  count  alphabetically  to  E,  viz.  A  Monday, 
B  Tuesday,  C  Wednesday,  D  Thursday,  E  Friday,  which  i.s  the  day  .•nought. 
"Whence  conclude,  that  the  1st,  8th,  Idth,  22d,  2yth  days  of  October  are 
sll  Fridays.  Thence  it  is  easy  to  redum  on  what  day  of  the  wedc  any  day  . 
of  that  month  happened,  and  so  for  sil  other  months. 
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To  find  Oil  what  day  of  the  month  the  son  ciilen  into  any  sign  oi  tixc  Zo- 
4Bac  For^4regi¥etlMli9lhnring'v»ie4 
;  Charles  brought  content)  (fivers  effaots  esne. 

Envy,  fear,  dolour,  danger,  bid  adieu. 
-    Here  ngain,  the  12  worth  relate  to  the  12  months,  March  being  the  first. 
To  the  number  of  the  letter  of  the  alphabet,  the  word  begins  with,  adkl  ?.  Ex- 
aroplc.—* Fear  ia'  the  word  for  October^  andT*  the  sixth  tetter  i  therefore  die 
sum  enters  into  the  Bth  a^n,  to  wit  Scorpo,  on  the  I3th  of  October. 

An  Jccoimt  of  some  Ihoks.         30,  p.  5J5. 

I.  Petri  Larabeci  Lib.  Primus  Prodromi  lii^itoriae  Literariae,  &c.  . 

II.  Thomse  Comelii  Conaentini  Progymnasmata  Physica. 

in.  Lea  Baiaja  Physiques  da  Sieur  De  Launsy,  Lhr.  premier. . 
IV.  Frandsd  da  laurenaSpcqniina  Mathematical  duobaalJ^ 

xYe/f  Experiments  concerning  the  Relation  hehveen  IJght  and  Aw  in 
shining  Jf  ood  and  Fi.^h.    By  Mr.  Boyll.    N"  31,  p.  581. 

Exper.  J .  On  putting  a  piece  of  shining  rotteii  wood,  of  the  size  of  a  groat 
or  less,  into  the  reedver  of  a  pneomaUc  engine  or  air-pump,  and  the  pump 
bdng  set  to  work,  we  observed  not,  during  the  6ve  or  six  first  exsuctions  o^ 
the  air,  »hr<t  the-  pjilcnrionr  of  the  inchided  wood  w  as  lessened,  but  about  the 
seventh  suck  it  seemed  to  grow  a  little  more  dim,  and  afterwards,  losing  of  its 
I^ht  nme  and  moieaa  the  nr  ma  further  pumped  out,  at  length,  about  the 
tonth  essuction,  m  eooM  not  percehw  any  fig^  et  all  te  pfooead  finm  the 
wood. 

Exper.  2.  We  let  in  tlie  air  again  by  degrees,  and  iiad  the  pleasure  to  see  the 
seemingly  extinguished  light  revive,  so  fast  and  perfectly,  that  it  loolted  to  us 
«n  ahnost  Ske«  Ktde  fladi  of  lightning,  and  tlwqpiendonr  of  the  wml  aeemed 
father  graaier  dian  before  it  was  put  into  the  receiver.  On  including  the  wood 
in  n  very  small  receiver  of  rieir  jrlass,  it  was  found  that  in  this  the  light  would 
b^n  to  grow  fiiint  at  the  second  or,  third  exsuction  of  the  air,  and  at  the  sixth 
or  seventh  wonld  quite  dSsapfiear. 

Exper.  3.  To  dboover  whether  this  lominetisness  of  the  wood  virbuld  mora 
resemble  a  coal,  or  the  life  of  a  perfect  animal,  in  being  totally  and  finally  ex- 
tinguished in  case  the  air  were  kept  fix>m  it  a  few  minutes,  or  else  the  hfe  of 
insects,  which  in  the  exhausted  receiver  I  had  observed  to  lose  all  a[^)earauce  of 
its  continuing,  and  that  for  »  much  kmger  time  than  a  &m  nunutea,  and  yet 

'        *  AwlwciwitbeB  iaiisQ,  iiaer1mdMnaihpano&. 
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aftemards,  upon  the  restitution  of  air,  to  recover  presently,  and  show  manifest 
signs  of  life  ;  having  therefore  exhaust^  tlie  receiver,  till  the  wood  quite  disiip- 
peared,  we  stayed  above  a  quarter  of  an  hour  in  the  dark,  witltout  perceiving 
diat  Ihe  wood  had  nn^ned  any  thing  of  light,  thou^  about  the  end  of  thb 
time  we  made  the  place  about  it  as  dark  as  we  could  t  and  then,  it  being  too  late 
at  night  to  protract  the  experiment,  we  let  in  the  air,  and  on  the  adini&.si<ni  the 
wood  presently  recovered  light  enough  to  be  coii^icuous  at  a  distance,  thoug,h 
It  leaned  tome  flomewfaatless  vhrid  than  before. 

Hie  following  nig^t  we  put  in  a  piece  of  wood  laiger  than  the  former,  beu^ 
above  an  inch  long,  which  shone  very  bright.  And  having  by  a  few  exhaus- 
tions quite  deprived  it  of  light,  we  left  it  in  the  exhausted  receiver  for  full  half 
an  hour,  then  coming  into  the  dark  room  again,  we  found  tliut  Mime  small 
portkxi  of  air  had  insinuated  itself  into  tliil  receiver. 

Fxper.  4.  Having  observed  that  sometimes  the  operation^  wMch  tfie  wiUu 
drawing  the  air  has  upon  a  body  included  in  the  receiver,  proves  more  consi- 
derate some  minutes  after  we  have  ceased  ^^umping  than  it  is  imroediiUdy  after, 
I  im^g^ned  that  even  m  such  cues  where  the  li^tk  not  made  vttutly  to  iSsap* 
pear  by  the  emptying  of  the  pneumatical  glass,  the  sniferii^  the  body  to  re- 
main a  while  there,  though  without  any  pumping,  the  remaining  light  of  the 
body  might  probably  hv  further  impaired,  if  not  be  made  cjuite  to  vanish.  To 
examine  this  conjecture,  wc  put  in  a  body  that  was  not  wood,  whidi  had  some 
parts  modi  asore  laminout  ;thui  tiie  rest;  and  havingdrawn  oat  the  tir,  all  tlie 
others  disappeared,  and  even  the  formerly  brighter  ones  shone  tntt  faintly,  when 
the  receiver  seemed  to  be  exhausted.  But 'keeping  the  included  body  a  while 
in  that  situation,  we  perceived  the  parts  tiiat  had  retained  light  to  grow  more 
and  more  dim,  some  of  them  disappearing,  and'ttiat  which  was  fonnerly  the 
rofjst  conspicuous  being-  now  but  juat  visiUe  loan  attentive  eye.  The  air  being 
let  in,  the  body  began  to  shine  again. 

Exper.  5.  The  refaction  of  the  air  having  so  notable  an  effect  on  the  shin- 
ing wood,  I  thought  it  would  not  be  amiss  to  try  what  the  compression  of  the 
air  would  do  to  it.  For  whkh  piupoae,  v%  mduded  a  piede  of  it  in  sodia  lit. 
fle  instrument  to  compress,  as  that  devised  and  propoeed  fay  M»  Hook.  But 
though  wc  hnpelled  the  air  forcibly  enough  into  the  glass,  yet  by  reason  of  the 
thickness  requisite  in  such  glassesf  and  the  opacity  thence  arising,  yve  were  not 
•Ue  dicn  to  determine  wh^her  or  no  any  change  waa  made  in  tiwlnminoosneaa 
of  the  wood. 

Exper.  6.  To  try  whether  a  small  quantity  of  air,  without  bdng  renewed, 
might  not  suffice  to  maintain  this  a»ld  fire,  though  it  will  not  that  of  a  live 
coal,  or  a  piece  of  matci),  wc  caused  a  piece  of  shining  wootl  to  be  beruictically 
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•eakd  np'b  »  pipe  oTdcv  and  thin  glai»  wfaidi  ban^^  euefully  done,  the 
«ood  retained  its  light  vay  well  idm  the  opcntkm  urns  over,  and  thoiie  fiir  • 
long  time  afterwards. 

Enper.  7.  On  placing  a  piece  of  red-hot  iron  pn^ierly  witliin  thfe  receiver, 
add  eihausting  the  air,  the  operation  teemed  not  to  have  any  effect  on  it  as  to 
alter  ita  dnntRg. 

Exper.  8.  Having  hermetically  scaled  up  a  smnl!  piece  of  sliining  wood  iti  a 
slender  ]nj>e,  and  j)laccd  it  in  a  small  receiver,  made  of  clear  glass,  it  was  ex- 
hausted of  air,  aiKl  afterwards  let  in  again,  fiut  by  neither  of  the  operations 
coold  we  pefodve  any  aentf bte  decvement  or  increase  of  the  of  the  wood : 
which  ^ows  that  die  motion  of  audi  bodies  as  the  pvtideB  of  be' 
-  fieely  made  m  vomo,  at  least  *uch  a  Tacoum  as  the  engine  produces. 

Exper.  g.  Taking  a  cylindrical  glass  tube  scaled  at  one  end,  whose  bore  was 
sibottt  half  an  inch,  and  its  length  a  foot  or  moie.  Into  this  pipe  near  the  seded 
end  was  put  a  piece  of  shining  wood,  wedged  in  widi  a  piece  of  coric  to  keep  it 
from  falling;  and  having  inverted  the  nose  of  it  into  another  slender  glass  with 
quicksilver,  and  put  them  both  into  a  long  receiver;  having  puinjK^d  a  while, 
that  the  air  included  in  the  pipe  expanding  iti^elf  depressed  the  quicksilver,  and  bu 
make  escapee  into  the  receiver;  we  then  letting  m  the  outward  air,  that  the 
stagnant  quicksilver  might  be  impelled  into  the  cavttjr.  of  the  pipe  now  freed 
from  much  of  the  air,  to  the  height  requisite  for  the  ptiq>o<5c.  This  clone,  on 
plying  tlie  pump  again,  it  was  observed  that  as  the  air  in  the  pipe,  by  its  own 
fipring,  expanded  itsdf  inwe  and  more,  and  grew  thinner  and  tlundfcr,  the 
diining  wood  grew  dimmer  and  dimmer,  till  at  length  it  ceased  to  alune,  the  in- 
ternril  air  being  then  got  a  good  way  lower  than  the  surface  of  the  external 
quicksilver:  whereupon  opening  tlie  communication  between  the  cavity  of  the 
receiver  and  the  atmos^phere,  the  quicksilver  was  driven  up  again,  and  conse- 
quently the  air  above  it  wis  restored  to  its  fbmier  density,  on  whkh  the  rotten 
wood  also  recovered  its  light. 

Exper.  10,  Having  taken  a  stale  and  shining  fish  that  was  almost  dl  over 
luminous,  tiiougli  much  more  in  the  belly  and  some  parts  of  the  head  than  else- 
where, and  having  suspended  him  in  a  conveniently  shaped  receiver,  and  hav- 
ing exhausted  tlie  receiver  m  mueti  as  usual,  it  appeared  indeed,  especially  to- 
wards the  latter  end  of  the  opemtion,  that  the  ahscnce  of  the  ;iir  considerablv 
lessened,  and  in  some  places  eclipsed  the  light  of  those  paits  that  slione  less 
strongly ;  but  the  bdly  appeared  not  much  less  luminous  Uian  belbre.  On  re- 
admittiiig  the  air,  the  light  was  perodved  to  be  as  it  were  revived  and  increased, 
those  ports  of  the  M\  that  were  scarce  visible  before,  or  shone  but  dnnly,  ro- 
ceiving  presently  their  former  splendour. 


S14  ratLOsoTOiCAi;  TtuMiAentan-.  [ammo  iCSOi 

Exper.  I  i.  Having  put  Into  the  receiver  a  iaqge  pieo6  of  wood,  whose  luini* 
Hons  mperfidM  might  be  perhaps  ten  dr  twelve  tiinetas  great  as  tint  wliicb  di» 

ejre  saw  at  once  of  the  surf<u.*e  of  nidi  fragments  of  shining  wood  as  were  bo* 
fore  empldyed;  and  though  some  parts  of  thi';  l«nro  superficies  shone  vividly, 
yet  upon  ^vithdrawing  the  air  it  Mras  deprived  of  light  as  tJie  smaller  ones  had 
been  fonnerly,  the  fetunung  air  restoring  its  light  to  the  one,  as  it  liad  done  to 
theotfaer. 

Exper.  12.  Having  put  into  the  receiver  small  pieces  of  rotten  fish,  that 
shone  some  of  them  more  faintly  and  <;nm(»  u(  them  move  vividly  in  respect  to 
one  another,  and  liaviitg  m  a  very  small  and  dear  receiver  so  far  drawn  off  the 
'air  as  to  niake  the  ind^ded  body  disappesr  i  after  thus  keo^Hng^out  thfe  air  fiit 
about  twenty-four  hours,  and  then  allowing  it  to  re-enter  in  a  daik  |dwe  and 
late  at  night,  upon  its  first  admittance  the  fish  regained  its  light, 

£xper.  13.  Having  put  a  piece  of  shining  hsh  into  a  wide-mouthed  glass,  * 
aboafc  hslf  filled       fiiir  water,  and  plaeed  tUa  glass  hi  a  raceiver,  the  air  was 
eshsittted  for  a  good  while;  it  oould  not  be  perceived  that  either  the  iteenoe 
or  return  of  the  air  had  any  great  effect  upon  the  light  of  the  immersed  bodjT* 

Exper.  14.  PbriTif  a  verv  luminous  pece  of  shining  fish  in  the  receiver,  after 
exhuuatiug  it  wm  kept  tiicrc  48  hours,  in  which  time  its  light  gradually  and 
wholly  vaniabeds  but  on  restoring  the  airit  recovered  its  light  apin,  as  in  tfan 
fbmier  instances. 

All  these  experiments  were  made  with  wiiitings,  bdi^  the  fittest  kind  £ar 
such  tdals. 

The  soddetmeas  with  wbkh  the  indiided  body  appeared  to  be  as  it  weie  re- 
kindled on  the  first  contact  of  the  abr,  redved  in  Me.  Boyle  some  suspidons  he 

had  about  the  possible  causes  of  these  short-lived  apparitions  of  light,  whidi, 
disclosing  them=c!' es  upon  men's  coming  in,  and  cfiiT-txjuentlv  letting  in  fresh  ' 
air  into  vaults  Uut  iiad  been  vety^  long  close,  did  soon  alter  \  aiutiii. 

AnAcanmt  itf  the  Pathologia;  Cerehri  &  Nenmi  Generis  Specimem 
in  qm  agifm-  de  Morbts  Commluvu  et  ScurtmUt,  ttmUo  Thomm 

fVn.us,  .il.  D*    N"  31,  p.  mo. 

The  author  gi\es  here  a  very  good  specimen  of  what  he  tonncrly  promised 
of  the  whole  pathology  of  the  brain  and  nerves.    The  knowledge  of  the  dis- 

*  Thomas  Willis  was  bom  at  Great  Kednin,  inWilfihirr,  }611.  He  v  a?  ednratrd  nt  ()t:forJ, 
and  wa«  appointed  Sedlcian  prafea»ur  ol  natural  {^ukMopby  it:  it,&i  uui\  ersity  in  l()(M> ;  in  wluui  jear 
he  al«o  took  his  d^grae  nf  doctor  <>f  pb>-5ic,  lligdgh  hi*  oHgunl  intentions  w  ere  f»r  tlie  cliurch.  Some 
yean  aAciwinlt  ha  mnoved  to  London,  became  a  mraibcr  ot  tin-  Roy.il  Society,  a»<linade  himself 
fartliia,kllo«'n  ^  Kvenl  piABcMiou  on  ncdkral,  anatomical,  atiil  pimrnuicculicj]  subjecU;  viz.  by 
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uae$  to  which  tbeie  pari*  im  fiaUe  h  flMMmed  very  difficult  «iid  intricaiet  and 

particularlv  the  tnie  causes  of  ronvnl'^ion^  nre  of  a  very  deep  research.  With 
a  view  to  the  ducidatton  thereof,  liiis  uuUior  reasons  after  this  otanner :  H<t 
teadies  that  there  are  indeed  animal  spirits,  that  they  ooMlitttte  the  being  of  the 
cocpoml  foolj  and  •re  alio  tbe  next  nd  immediate  inatfanenta.of  all  anitiial 
afotioiis,  proddcing  them  by  a  kind  of  ex{^sion  or  shooting;  upon  which  cha- 
t\c  or  explosive  |>owor  ho  ef^tablishes  his  whole  doctrine  of  convulsions.  To 
w  hich  he  annexes  a  di«}uisition  on  the  scurvy,  as  relating  to  tbe  same  doctrine, 
and  grounded  upon  <ike  ione  hypotheaia. 

Cbn^aruon  between  burning  Coal  and  shining  If'bod,   Bg  Mr.  Bons. 

N'  32,  605. 

Tlu  "r  resemblances  are  as  follow. —  i.  Both  live  coal?  and  shiiiinc;  wood  arc 
luminous  by  their  own  light ;  for  both  of  them  shine  the  more  vividly,  by  how 
raoeh  the  phoe  wliereiii  they  are  put  ia  made  the  4Muer  by  Ihe  careful  ekdu- 
aion  of  tfie  adventitiow  l^ht-^.  Both  shining  wood  and  burning  coal  raquive 
the  presence  of  the  air,  and  that  too  of  a  particular  density.— 3.  Both  shining 
wood  and  a  burning  coal  Imving  btcn  deprived  for  a  tunc  of  tlu^ir  lieht,  by  the 
withdrawing  of  the  contiguous  air,  may  presently  recover  it  by  Ictiuig  m  fre.sl\ 
«r  vqxm  tfwm.'>--4.  Both  live  coal  and  ahimng  ^raod  are  earily  eKtii^ahed  by 
water  and  many  other  liquors.  This  ia  erident  as  to  the  coal.  And  on  wetting 
'apiece  of  shining  w<xk1  with  a  little  Cfiinmon  wattT  in  a  clear  glass,  it  presently 
kwt  all  its  light.  Hie  event  was  the  same  with  strong  spint  of  salt,  and  also 
iritfi  weak  spirik  ^ aal  ammoniac;  «  tko  tvith  highly  rectified  spirit  of  wine, 
and  with  lectified  oil  of  tnrpentine.^9.  Aa  a  live- coal  ia  not  cxtingUKdwd  by 
"the  coldness  of  the  air,  so  neither  is  apiwc  of  shining  wood. 

Their  difierenoes  are  as  follow.-^l.  Tlie  first  difference  observed  between  a 

tk  tnM'mi  de  Permentatione,  de  FefaritHu,  de  Urinu,  do  Cerrhri  Anatoipe.  In  the  lant-incntiaaed 
trcatiM,  wbkh  was  his  clxf-ftmivir,  he  bad  (be  assistance  of  Lower  in  tbe  anatomicat  dissectipn«, 

Mt  well  as  ID  the  Latin  compoMtion,  and  of  Sir  Christopher  Wren,  (at  that  lime  Savilliiin  prafossor  of 
astronomy  in  the  university  of  Oxford,)  in  the  drawings  for  the  plates.  These  poblintions  were  fbl- 
lowed  by  tbe  woik  above  noticed  (Pathcdqgia  Ceivbri),  by  Iiia  Anima  Bnilonimt  and  lastly  by  hia 

HuMuweuflttBettwullii  ill  orwMeb  Imvebeali  priiMBd  togetfur'at  dilbvnt  tinaes  tuder  die  lidedf 
Opera  Omnia,  infoi.  and  in  iiu.  He  died  tn  1675.  Dr.  MTlij  was  too  nitirh  addicted  to  chemical 
theories,  aa  which  he  endeavouied  to  establish  apotholqgy  incompatible  with  the  properties  of  living 

.bodies.  Neverihffcai  ibirIi  ioBBOd^is  diipbfed  ia  all  hia  vridofi,  and  liioee  which jetate  iDaiwio. 
mtcal  subjecti  may  he  crvnsrItcH  with  aflvnnt.ipc  for  the  descriptions  and  accoinpnnying;  phtc^  $\w. 
ceeding  aBatomisU.  bovvevrr,  have  renmrkt^d  thji  he  ha^  not  always  distinguished  between  the  parts  a* 

4ktf  ifpear  in  thebucnaB  and  brxitc  subject ;  having  at  rimes  ]na4»4iMBCtiaas  of  the  latter  artaankul 
toewoiplKyinig  and  ahMtwting  tliaatmOure  of  the  tocaer. 
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live  ood  and  shining  wood  is  t\m,  that  although  tlie  light  of  the  ti^rmcr  i» 
readily  extii^ishable  by  compreBrion,  the  tatter  is  not  affected  by  it.— a.  A 

live  coal  will  in  -a  very  few  mtnules  be  totally  extinguished  by  withdrawing^ 

the  air ;  whrreas  <hininc^  wood  immediately  re«n*ers  its  light  if  thr  air  }>e 
admitted  again,  even  thougli  Lxcluded  for  lialf  an  hour.^ — 3,  A  live  coal 
being  put  into  a  anutl  doee  glass,  oontirtneB'to  bum  only  a  very  few  roinnles » 
but  apiece  of  shining  wood  continues  to  shine  for  whole  days.— 4<  A  ooai  a«  it 

bums  emits  a  great  deal  of  smokr  or  pxlialations  ;  but  lumttious  wood  does  not 
so. — 5.  A  coal  in  shining  wastes  at  a  grcsit  rate;  but  shining  wood  dws  not  — 
6.  Live  coal  is  actually  and  vehemently  hot ;  wherea:>  shining  wood  is  not  scu- 
cibly  lukewarm. 

u4n  Ohficrvafhfi  concerning  a  Blemish  in  a  Horses  Eye,  not  hitherto 
discovered  hy  ani/  Author.  By  Dr.  Rich.  Loirr.R.  N'  32,  p.  613. 

The  eyes  of  horsts  are  peculiarly  affected  w  ith  a  disorder  which  no  animal 
besides  is  troubled  with,  as  far  as  I  have  observed ;  neither  do  I  remember  any 
author  hitherto  to  have  taken  notice  of  it.  It  is  a  spungy  excreseooe  (coin, 
monly  of  a  dark  musk  colour)  which  grows  out  of  the  ed^  of  that  coat  of  the 
eye  c"i11rf!  the  uvea;  which  spunge  if  it  grow  large  or  increase  in  number  (as 
frequently  liappens)  it  depraves  U)e  sight  very  much,  or  totally  intercepts  it. 
Bat  that  yon  may  mora  ea^y  ooneeive  the  manner  how  it  ia  done,  you  may 
remember  that  the  uvea  is  a  muscular  part,  the  uae  of  it  bring  dniefly  to  opnt- 
tracl  and  dilate  itself  for  the  adtnissicm  of  objects  with  as  much  light  as  the  eye 
can  conveniently  bear  ;  so  tliat  tlie  brighter  and  more  refulgent  the  lisrht  is  to 
which  the  c)e  is  ouposed,  that  mentbrane  contracts  itself  into  u  narrower 
compass ;  and  the  darker  the  place  is  the  more  it  dilates  itself,  as  you  may  see 
most  readily  in  a  cat's  c)'e :  so  that  if  that  ^ungy  substance  whidi  gro^vs  out 
"of  the  edge  of  the  uvea  be  so  great,  or  the  number  of  them  such  as  that  t!)ey 
grow  in  several  places  about  the  pupil  of  the  eye,  where  it  contracts  itself,  th« 
pupil  or  sight  ts  very  much  (if  not  totally)  obstructed,  and  consequently  the 
hone  sees  very  little  or  nothing  at  all :  as  I  have  many  times  taken  exact  notice 
in  some  horses,  which  being  brought  into  the  sun-shine,  could  not  see  at  all, 
but  suffered  me  to  touch  the  sight  of  tlicir  eye  with  my  finger  without  the  least 
wiuking;  whidi  horses  being  led  back  into  the  stable,  the  uvea  in  that  obscure 
place  dilating  itself,  they  could  see  very  well  again,  and  would  not  sulier  me  to 
show  m}  finger  near  to  the  eye  without  frequent  closing  dieir  e)'6-Uds  and 
tossing  their  lieads.  The  same  horses  I  understood  by  the  owners  were  very 
apt  to  stumble  in  the  day-time  if  the  sun  shone,  but  travelled  veiy  well  and 
securely  in  the  evening  and  in  dailt  cknidy  weather. 
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'  Whftt  the  eauM  nfay  be  ef  that  fangom  eumoenoe,  or  why'horaes  ere  pe- 

culiarly  obnoxious  to  it,  or  what  kind  of  horses  most,  I  have  not  considered. 
But  I  cannot  think  it  comes  from  straining  in  great  draughts,  in  races,  or  from 
hard  travelling,  because  I  have  seen  very  hurga  spungcs  (as  I  may  call  them)  in 
young  horses'  eyes  of  two  Mid  fbnr  yean  old  hchtt  thqr  were  badced ;  wMeh 
after  they  have  been  taken  up  ftoin  grass  and  kept  with  dry  meat,  have  very 
much  abated,  antJ  afterwards  being  turned  again  to  grass  in  the  spring,  have  in- 
creased again  to  the  wonted  lai^geness.  JBot  whether  it  were  from  Uieir  moist 
feeding,  or  hoSAng  down  Iheir  head*  to  eat  (iriierdiy  there  might  he  a  greater 
deflux  of  humours  to  that  part)  I  eannot  detonnine.  But  aa  there  are  lew 
horses  quite  free  from  tills  (n  il,  arid  many  rendered  very  inconsiderable  by  it,  I 
will  recount  the  roost  reoiarkable  cases  which  make  horses  nxiet  uaeleaa  and 
suspected : 

1.  The  more  and  gieater  tlime  eifcreaoencea  are,  the  more  the  pupil  of  the 

eye  or  sight  is  in  danger  <rf  being  quite  obatructed ;  which  \  on  may  farther  ex- 
amine V)y  turning  the  horaea*  <ye  to  the  l^t,  and  observing  how  much  of  the 
pupil  they  obstruct.  •  '  * 

X  Spunges  on  the  upper  edge  of  the  uveeare  s^  to  grow  the  Ut^t,  and 
hinder  die  sight  most. 

3.  Tliat  which  grows  on  the  middle  of  the  uvea  hitidcrs  the  sight  more  by 
distrdc  tinjj  the  object,  than  that  which  grows  in  either  comer  or  nnirle  of  it 
-  As  for  the  cure,  I  suppose  there  can  be  none  expected,  but  troiii  a  drjuig 
kind  pf  diet ;  though  pethapa  outwardly  something  may  be  devised  to  shadow 
the  e)'es,  and  keep  them  from  being  nakedly  expoKd  to  the  sun,  whereby  the 
pijpil  m)]  not  be  so  dosely  contracted,  and  consequently  the  s^ht  not  sonuich 
obstructed. 

t>f  Spots  seen  in  Venus.    By  S.  Cassinl    N' 2Q,p.6\B. 

,  S.  Casuni  discovered,  October  14,  at  5  h.  45  m.  p.  ro.  near  the  cea- 

tre  of  Venus,  on  the  north  side,  a  part  brighter  than  the  rest  \  mA  at  the  same 
time  westward  two  obscure  spots,  somewhat  oblong.   Whidi  parts  he  could  not 

well  perceive  again  til!  April  '28,  1GC7  ;  on  A^+iich  day,  a  quarter  of  an  hour  be- 
fore sun  riung,  he  saw  again  a  briglit  part,  situated  near  the  section,  and  dis- 
tant from  the  southeni  liom  a  little  more  than  v  of  its  diameter ;  also  near  Ujc 
eastern  ring  he  saw  a  dark  and  somewhat  oblong  spot,-  whieh  was  nearer  t6  the 
northern  than  the  southern  horn.  At  sun  rising  he  perceived  that  this  bright 
part  was  then  tiot  so  near  tlw;  southern  horn,  but  distant  from  it  4  of  its  diame- 
ter, wtiich  gave  hiui  great  satisfaction.  But  he  was  surprised  at  the  same  tiiiie  . 
voxi.  1.  £b 
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lo  fii^d,  that  the  same  motion  which  wa&  made  from  soutli  to  north  ip  the  in- 
ffnor  part  of  di«  di|fc,  w»  on  the  oonlnuiy  made  fiDm  north  to  south  m  iha 
•uperior  part.  The  next  day  at  sun  nang,  the  bright  part  was  not  far  frc^tlitt 
-aection,  and  distant  from  the  southern  horn  -j-  of  the  diameter.  Wlien  the  sun 
iraa  4  deg.  high,  the  aame  wa«  situated  uear  th«  aecttouj  and  remote  from  the 
toniheni  horn  -}■  of  the  dimDcler.  Ute  «w  hopg  6*  1(/  high,  it  seemed  to 
bm  paned  the  centre,  and  that  the  aoctioa  of  the  disk  intersected  it  ITjc 
tun  being  7  °  high,  it  appeared  yet  inon*  iid\  anrcf!  nortliward,  tc^ether  with 
two  obscure  spots  seated  between  the  section  and  the  circumference,  an4 
equally  distant  from  one  another,  and  from  each  horn  on  both  sides.  An4  thr^ 
iky  heinf  verjr  deir»  he oboewad  the  iwQlioa  of  the  bfight  pmrt  fiir  H  hoar;., 
which  then  seemed  to  be  exiactly  made  fiqpn  mnfik  to  north*  withoot  ipy  soPf^ 
nble  inclination  east  or  westward. 

May  lO  and  13,  before  sun  riaingi  he  still  saw  the  bright  part  near  the  ^ 
eantre  nordnnnd.  Lastly,  June  s  iod  6,  befiire  sun  rising,  he  sew  thai 
seme  between  the  northern  honi  and  the  centnf  of  die  planet,  and  noted  the 
same  irregular  variation  in  the  obscure  spots.    But  when  Venus  began  to  bOr 
further  remofed  from  the  ^urth,  tt  wa«  more  difficult  to  observe  these  phaeno- 
mena. 

These  appearsnoBi  in  Venus  being  ssen  fijr  so  sneO  a  thne,  mskes  it  very 
difficult  to  know  lodi  certainty  when  they  return  to  the  same  place.  Ye:t« 
this  I  can  say,  supposing  that  this  briglit  part  of  Venus  which  I  have  observed, 
eqiedally  this  year  1667^  has  been  always  the  same ;  that  in  less  than  one  day  it 
completes  its  motion,  wbedier  of  revohtlon  or  libntbn,  so  as  in  netr  M  houit- 
h  letorns  about  tb»  same  hour  to  the  S9in^  sitniite  m  this  plM  but  yetnot 
widMMlt  some  irrq;vi]aiity.* 

Extract  ^ a  Letter  written  by  Dr.  J.  Denjs,  of  Paris,  touching  a  late 
Cure  ^  an  imm^rate  Phrimty  by  the  l^aa^fk^  fnu^ 
tbOed  from  the  m^ipui  Jtacft.  Jddremd  to  the  EdUor,  Mr, 
Oldesbvbo,       98,  617> 

You  have  doubtless  heard  of  a  madman  that  has  been  bidy  cored  and  re-. 

stored  to  his  understanding  by  means  of  transfusion.  Some  spread  a  rumour 
that  he  died  soon  after  the  operation ;  others  that  he  was  relapsed  mto  a  greater 
madness  than  before ;  and  in  short  it  has  been  so  differently  spoken  of  that  I 

*  From  thne  otMervatkMU,  thoogh  rather  imperfect.  Cantni  deduced  a  coochnkw  pnA^  near  At 
imth;  man  modem  and  aoconte  otuervatioiu  hanng  thewa  that  tbe  period  of  Vcoaifii  raMiaAfs 
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tiuNiglit  n^idf  o1il%ed,  ia  oorndqunoe  of  mmj  fidse  ronkmn,  to  give  yon  « 

faithful  and  exact  account  of  the  condition  to  t^-hich  this  poor  man  was  reduced 
before  the  transfusion  ;  of  v.hrit  passed  durinsr  tl«it  operation;  and  f)f  the  8Ur- 
prising  eflPecta  that  Itave  followed  upou  it  hitherto. 

lite  {Mtiait  is  about  34  yean  of  age.  His  fduaosj  began  firtt  of  all  to  ip. 
pev  Itven  or  ftight  years  ago,  and  as  fiuras  cuibe  juc^ged,  it  was  occasioned  by 
a  disgrace  he  received  a  little  before  in  eome  amoars  where  he  hoped  to  gain  a 
very  considerable  fwtune.  Thii>  hrst  ht  ol  extravagance  was  very  violent,  and 
IriMi  10  moBtiis  iridiout  any  lucid  interval ;  bvA  retortun^  altowatda  by  de^ 
graea  to  Us  wita,  and  haring  givcik  ill  poaaible  maikt  of  a  aoiind  ondentandnig, 
he  was  married  to  a  young  gentlewoman,  v.-ha  was  persuaded  that  his  madness 
was  the  relick  of  a  sickness  he  had  before,  and  that  there  was  no  aj>5>ejirance  he 
would  ever  relapse  into  it.    But  this  was  far  from  proving  so,  and  even  the 

fiiat  year  of  Ua  nairii^ge  ended  not  wiUioat  hb  rebuninf  to  Ms  foraier  aslto* 
fafpndes. 

Thus  then  he  rdaf^ed,  and  has  been  several  times  restored  within  tliese  seven, 
or  eight  years.  But  what  is  chiefly  to  be  observedj  is,  that  the  fit  always  latcdl 
at  lent  ci^  or  ton  months  wthoul  any  respite,  noMrilfastandIng  dl  the  care 
and  means  used  to  rdieve  him.  It  ia  abo  worthy  of  notice,  that  •  penon  of 

quality  having  determined  to  attempt  his  cure  by  all  manner  of  ways,  caused 
him  to  be  bled  in  his  feet,  arms,  and  head,  even  18  times,  and  made  him  bathe 
himself  40  times,  not  to  mention  innumerable  applications  to  his  foreltead, 
aadpotioOB.  BiAiMtaadof  amendment,  the  distemper  seemed  to  be  pfovol^ 
bf  those  remedies,  and  this  poor  creatture  fell  into  si^^h  a  rage,  tliat  it  was  ne- 
cessary to  bind  him  np  from  doing  mischief.  His  madness  has  been  alwav» 
periodical,  and  never  abated  but  by  little  and  little,  and  that  rather  at  times 
i^liien  nothing  has  been  dote  tohim,  than  when  he  haa  been  tormeoled  witb 
medidnes. 

His  last  relapse  was  about  four  months  since,  in  a  place  twelve  leagues  from 
Paris;  and  his  ivife  hearing  of  it  went  immediately  to  him  to  relieve  him.  She 
soon  shut  him  up,  and  was  even  comtrained  to  tie  him  for  some  time,  because 
he  was  in  snoh  sn  SMLlrsoffJinary  rage  aa  to  best  her.  But  notwithstanding  all 
her  care,  he  onee  got  loose  stark  naked,  and  ran  away  to  Paris,  though  in  a 
dork,  night.  Hi wife  had  him  searched  for  in  all  the  neighboaring  village?, 
whilst  be  ran  up  and  down  the  streets  of  Paris  without  finding  any  place  to  re- 
tire to,  as  those  ?dk>  at  M  had  the  charity  to  reodte  him  into  their  houaes^ 
began  wter      danger  the^  were  exposed  to. 

He  wTi?  not  Iciw  outmj^eous  in  this  last  fit  than  in  the  former.  He  has  spent 
three  or  four  months  without  sleep,  and  his  greatest  diversion  dunng  that  time 
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^-as  to  tear  the  clothes  that  were  given  him,  to  ran  naked  abroad,  and  to  bum 
in  t  le  hooaes  where  he  was  whatever  be  ooaM  meet  with«  He  moved  to  oom- 

jiassion  all  good  people  that  saw  htm,  end  e!=:p<'nn1ly  tl^ose  in  the  Mimm  ilu 

Temple,  where  he  wis  most  known,  and  uIktc  ho  had  hcen  wont  to  Ije  spen 
bdbre  this  distemper  as  well  clothed  and  fiEishioned  as  any^  one  of  his  condition 
could  be. 

Monsieur  de  Montmor,  among  otbe»»  was  the  person  mosttoudied  with'it^ 

and  resolved  to  employ  his  interest  to  procure  liim  a  plnce  in  one  of  the  hos- 
pitals. But  first  he  thought  of  transfu«;ton,  and  believed  thcro  would  be 
no  danger  in  trying  it  upon  this  man,  being  so  persuaded  by  many  cxjieri- 
ments  we  had  already  made  m  his  presence.  He  therefore  had  him  taken  np 
for  that  end,  and  having  sent  for  me  and  M.  Emmeres  to  ask  our  opinion  c£ 
the  fitness  of  tr^'ing  the  transfusion  upon  this  man,  w<^  answered,  that  we  could 
indeed  give  good  assurance  tor  his  life,  and  that  the  operation  was  in  itself  in- 
capable of  cauaii^  the  deadi  of  any  one,  if  discreetly  managed ;  ink  as  to  the 
cure  of  sndi  'an  extntvagmoe  as  that  q>peared  to  us,  we  had  not  yet  experience 
enough  to  dare  to  promise  him  that,  and  that  our  conjectures  went  no  farther 
than  to  think  th;i»  the  blood  of  n  calf  by  its  mildness  and  freshness  might  possi- 
bly allay  the  ileal  and  ebullition  of  his  blood  being  mixed  therewith.  The  matter- 
having  been  sufficiently  examined,  we  resolved  to  carr\'  this  man  into  a  private 
house;  and  there  we  qipointed  for  his  keeper  that  porter  on  whom  we  had 
already  practised  the  transfusion  eight  months  ago,  hoth  that  the  thing  might 
not  appear  so  new  to  him  as  to  others  who  never  had  seen  the  experiment  be- 
fore, and  that  he  might  serve  to  convince  our  pntieni  and  others  who  Bhonld  be 
present  at  the  operation,  that  there  was  no  danger  in  it  at  att»  . 

December  19,  we  used  what  art  we  could  to  dispose  the  fancy  of  our  patient 
to  suffer  the  transfu'^ion,  which  we  resolved  should  be  tried  upon  him  that  uhrht 
about  six  o'clock.  Many  persons  of  quality  were  present,  together  u  idi  bcvcrul 
physidans  aid  surgeons  too  intelligent  to  suspect  them  of  being  capable' of  the 
kost  surprise.  Mr.  Emmerez  opened  the  crural  artery  of  a  otlf,  and  did  all  tfan 
nccessarv' preparations  in  their  prosence ;  and  after  he  had  drawn  from  the  pa- 
tient about  ten  ounces  of  blood  out  of  a  vem  of  the  right  arm,  we  could  give 
him  no  more  again  than  about  five  or  six  ounces  of  that  of  tlie  calf,  by  reasoa 
tliat  his  constnuned  posture,  and  the  croud  of  the  ^ctaton  interrupted  very 
mtK-h  this  operation. 

Meantime  he  found  himself,  a.s  he  said,  very  hot  all  along  his  arm,  and 
under  the  ami-pits ;  and  perceiving  that  he  was  ^ling  into  a  swoon,  we  presently 
stopped  the  blood  running  in,  and  doaed  op  the  wound.  Yet  he  supped  twa 
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IwimaAer,  and  notwithstanding  some  duliien  uid  deepjnen,'  he '  VI!t]Jh6sed 
that  niijlit  witii  sinpncT,  whi^tlin^',  Jind  other  c\travnji;nncic?  nsual  with  hirn. 

C^i  the  next  morning  we  found  him  somcwfiat  lt!»3  extravagant  bottr  mtiig 
actions  and  words,  which  inducx^d  m  to  believe,  Umt  by  repeating  the  trunstuiiioif 
once  or  twice  wc  iii^t  find  a*  more  nmarkable  <^Mnge  in  him.  W4  ^itK^beti 
prepared  ouradves  to  repeat  it  upon  him  the  nexi  Wednesday  at  six  o'olodt'  in' 
the  evening  acrain,  in  the  presence  niso  of  several  very  able  physicians,  BW\r- 
debt,  Lallicr,  Dudar,  de  i3ourgC!>,  and  Vaiihmti  But  a.s  this  man  appeiired 
veiy  thin,  and  aa  it  mn-mA  at  dl  probable  that  hm-  \ltocd  was  peoisant  iA  Hiv 
quantity  after  three  or  four  months  continual  watching,-  and-aAer  tbe  holli^* 
and  cold  he  had  suffcrcil  !n  running  nakctl  in  the  sitreets  witlxnit  fiiulin*^  shel- 
ter at  nij^ht";,  we  took  l  ul  two  or  three  ounces  of  tiloot!  from  liiui,  nnd  hnvtnjf 
put  him  in  a  more  convenient  posture,  we  made  this  second  transfusion  into  his 
left  arm  more  plentiful  t)»n  the  first.  For  considefing  the  btood  rematning'  hi 
the  ealf  after  the  Operation,  the  patient  must  hwe  reodvcd  more  than  one 

whole  poiuid. 

As  this  second  transfusion  was  larger,  so  were  the  effects  of  it  quicker  and 
more  considerable.  As  soon  as  the  blood  began  to  enter  into  hid  veins,  he  felt 
the  like  heat  along  his  arm  and  under  his  ann-fnts  whidt  he  had  felt  befbre. 
His  puW  rose  presently,  and  soon  after  ^ve  observed  a  plentiful  sweat  over  all " 
his  faee.  Hi?  pulse  varied  e>:tremely  at  this  instant,  nnd  he  complained  of 
great  pains  in  his  kidneys,  and  tiiat  he  was  not  well  in  his  stomach,  and  that 
he  was  ready  to  choke  unless  they  gave  him  his  liberty. 

Presently  the  pipe  was  taken  out  that  conveyed  the  blood  into  his  veins,  and' 
whilst  we  were  closing  the  wound,  he  vomited  much  bacon  and  fit  which  he 
had  eaten  half  an  hour  before.  He  found  himself  urged  to  urine,  and  uske«i  to 
go  to  fltool.  He  was  soon  nnde  to  lie  down,  and  after  two  good  hours  straininga 
to  void  divers  Kqnors  which  disturbed  his  stomach,  he  fell  akteep'about'ten 
o'clock,  and  slept  all  that  night  without  waking  till  next  morning  about  dg^t 
o'clock.  When  he  awoke,  he  showed  a  surprising  calmness,  and  great  presence 
of  mind,  in  expressing  all  the  ptiins,  and  a  general  iast^itiide  he  felt  in  aM  his 
limba.  He  made  a  great  gfoss  daXi  of  urine,  of  a  colour  as  black  as  if  it  had  been 
mixed  with  the  soot  of  chimnies. 

Hearing  of  some  of  the  company  that  we  were  in  a  time  of  jubilee,  he  asked 
for  a  confessor,  to  dispose  himself  to  be  made  participant  of  it  And  he  con- 
fessed hinwdf  aobordingly  to  M.  de  Vcan  with  that  exactness,  that  the  con-, 
fessorgave  him  the  public  testimony  of  k  sound  understanding,  and  even  jud|geil 
him  capaUe  tD  receive  the  Ss(inufient,  if  he  continued  io  that  state  and 
devotion.  -  ' 
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He  vmdMd  sleepy  all  the  rest  of  that  day,  spoke  Uttle,  and  pniycd  ilme 
Aat  OHne  to  importune  him  witli  interrogatories,  to  give  lum  rest.  And  he 
went  on  to  sleep  well  ako  the  whole  n]'>hl  fi)11owing,  Friday  momjnt^  he  fifV  d 
another  imnal  with  lus  water,  almost  as  black  as  that  of  the  day  before.  He 
bled  at  tiie  nose  very  plentifully,  and  t!>erefi)re  we  thougiit  it  proper  to  t«ke  two 
0r  three  smidl  porringers  of  blood  from  him. 

&lturday  morning,  the  last  day  before  Christnia.s,  he  desired  again  to  go  to 
confess,  and  so  to  disp<:)sc  himself  for  the  Communion.  Tlien  one  Mr  Bonnet 
exammed  hun  in  iieariug  him  confess,  aiid  after  he  liad  found  him  to  iiave  aU 
ihe  fenon  necestey  to  receive  the  Seemneiit,  he  presently  gave  him  the  Gom- 
munion.  That  same  day  his  urine  deared  up,  end  after  that  time  it  aaawMd 
by  little  and  Uttle  its  natural  colour. 

His  wife,  mmi  time,  that  had  sought  him  from  towa  to  town,  came  to 
Vtum,  and  having  Ibatid  him  oai,  when  lie  mw  her  he  kmq  catpwiacd  much 
jpjr  to  aee  ber,  and  related  to  her  with  great  presence  of  mind  the  aevcnd  ae- 
cidents  that  had  befallen  him,  ninning  up  and  down  the  streets  ;  how  the  watch 
liad  seized  on.  ium.  one.  ni^,  aod  how  calTs  blood  bad  been  tnuuCused  into 
his  veiiis. 

Thia  woman  eonfttned  yet  more  to  us  the  good  effiscta  of  the  tmisfuaioBr,  fay 

assuring  us  that  at  the  present  season  her  husband  was  used  to  be  outrageous 
ngainst  herself,  atid  that  instead  of  the  kindncaa  he  now  showed  to  ber«  he 
^sed  to  do  nothing  but  swear  and  beat  her. 

It  is  true  tiutooroparii^  his  preaant  calm  oonditicm  before  the  transfusioa,  no 
man  acnqiled  to  aay  that  he  waa  perfectly  recover^  Yet  to  qieak  the  phta 
truth,  I  was  not  so  well  satisfied  as  others  seemed  to  be,  and  1  could  not  per- 
suade myself  that  he  wa.s  iu  $o  good  u  temper  aa  to  stop  there,  but  I  was  in- 
dined  to  believe  by  bouie  tiiiiigs  I  saw,  that  a  third  transfusion  might  be  re- 
quisite to  accomplish  what  the  two  former  had  b^un. 

Yet  in  d«^yi|ig  the  execution  of  tliese  thoughts  from  day  to  day,  we  observed 
so  great  an  amendment  in  liis  cjirriage,  and  his  mind  so  cleared  up  hy  little  rtnd 
little,  that  his  wife  and  all  Im  friends  having  assured  us  that  he  was  rei>tored  to 
the  same  »tale  be  used  to-he  iQ.hef<ire  his  phren^y,  we  entiiely  quitted  that  re* 
aoluticni.  I  have  seen  him  almost  ereiy  day  since;  he  has  expressed  to  ite  all 
manner  of  acknowledgment,  and  been  also  w  ith  M.  de  Montmor,  thanking 
him  v<  ry  civilly  for  his  gootlnc^s  in  recovering  him  out  of  that  miserable  condU 
Uoii  he  was  in  by  a  remedy  which  he  »iiould  remember  as  long  as  he  lived. 

He  is'at  presait  ef  a  very  calm  spirit,  performs  all  Ma  fonctimtf  very  weU, 
atul  sleeps  all  night  long  without  interruption,  though  he  sayt>  he  has  now 
and  tlten  troublesome  dreams.  He  has  carried  himself  so  discreetly  .in  aome 
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Tisitt  he  mad«  thb  week,  that  dircrs  pfag^dtits  and  odier  penonB  worthy  of 
credit  that  hdvr  ^een  him.  rnu  render  an  authentic  testiifloiiy  to  dl  the  orcum^ 

s'.anoea  here  advajtoed  by  rae.» 

Hutmy  and  Description  of  an  Hermaphrodite. \  Communicated  Dr  * 
Thomas  Allek,  in  a  Latin  Letter. %  N"  p.  624. 
Inter  vanoi»  insoleiitesque  naturae  lusus,  dicam  ?  an  errures,  quoe  apud  eOf^ 
qui  d£  Androgynis  egerunt  (quorum  wripta  aedulo  deditaque  (^^era  perli^travi) 
in  luoem  prodnotoa  adhue  videie  mihi  oontigit,  via  aUnm  qnenquam  notatBt 
digniorem  meminl  occurrere  hoc  ipso  qiiem  tibi,  emdite  vir,  imprsaentiarumi 
CKhibeo.  Neque  enim  hunc,  quern  jam  descripfum  w,  licrmaphroditum,  aut 
apurct8«imis  illis  foeminb,  quae  apud  Gsecos  T(t&»et,-  audiunt,  afHid  if^-ptioti 
veto  frequentisrime  rqwridNntur,  aimumenndiiiiiy  aut  cum  desGripticine  qna- 
quqne  hactenus  quod  sdam  evulgata,  ullatenus  quadrare  existimo.  UndelMC 
prorsus  indignus  mihi  videhir,  qui  nativis  depiotus  coloribns,  absque  onini  ver- 
boruro  fuco,  iUustrissimx  Lec^simsque  Hegiae  Societatis  et  tuia  oculis  iMur- 
pnidiia  veniat. 

Nooicn  ipai  eit  Anna  Wikle;  naliM  ven>  est  (eondonambia  enim  hennaphn^* 

dito  solaecismus)  mense  Fehruario,  ipso  Purificationis  festo,  Anno  salutis,  1647, 
in  pa^o  lion  iLniobili  Apri  Tlamploniens'is,  vulgo  Rinfnvood.  Sexto  aetatia  anno 
inter  saltomlum  coiluctandumque  cutn  pueris  cuaetuiiei^  (quos  omne^  viribiia  facile 
BQpcedMt)  ektidioationeB  duiK»  Hemuinim  BiiC«miiKi»  didanun,  primuifi  tmi*y 
Qpere;  quibua  in  ordinem  redigendis  (id  enim  illis  animi  ecat)  Chirurgi  diu 
(^)eram  luserunt  Testiculi  enim  erant,  qui  jam  praegrandes  farti,  sdroAs 
cutaneis  comigatis,  pilisque  obsitis  inciusi,  non  aho  discrimiue  a  V  inUbus  natu> 
rafiter  «e  habentibm  diatinguontur,  quam  quod  singuli  teales  *uo  proprio  divi- 
aoque  ab  invioem  hie  scroto  gaudeant,  ita.tamen  elongate,  ut  ex  utriusque 
productionc  cnnfingantur  labia  viilvn?. 

In  sinu  muiiebri  (ut  jam  i  Mercuric  ad  Vencrem  tntnseamns)  nymphfc  et 
caranculse  myrtifonnes,  int^ae  satis  se  prudunt :  Quin  cl  menibranuia  quadem, 
•  perimao  auinim  tendenle,  media  pan  viilne  tqEilnr.  ailotia  non  afiparet. 
Uterus  goaque  cervix  a  oommnnt  sequioria  aena  1^  ne  mfa|iftMim  qnidctn 
reoedunt.  Usque  ad  tertlum  snpra  decimnm  sptntis  annom  pro  feemella  habitus, 
et  fiBmioflo  veatitu  indutus,  munera  iili  sexui  destinata  inter  foMninas  assidue 
clbibat*  Com  forte  vero  pani  subigendo  atrenuam  navaret  openim,  en  den^enle 

r 

*  A  Altd  tramiiukm  was  attempted  on  ibis  man,  of  which  an  account  U  gireo  In  Na  96*  whera 
ve  ihali  oficr  Borae  nanarka  on  this  caae,  which  terminated  fatally^. 
f  The  bennaphndile  VH  at  that  time  to  be  aecD  in  LiHidaa. 

X  AmaB»M^  Other  hcrreaphroditw  ara.loba  jnaodln  tha  xriaadxhUvdiidMa  ariiwTna»> 
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priapai,  ad  id  temporis  btcns,  tnagno  ciun  itnpetu  foras  prorupit,  acoedente  non 
levi  i|Ntii8  MiT«^fttf*fc«  Btnpore.  Erectos  penis  quatuor  circiter  pollioes  aqnct 
Locum  virgaj  vi rill >  ipsissimuni  orrnpnt ;  in  glaiidc-m  jjaritcr  tlcsinit;  jjrsputio 
(quod  illi  ctiani  rncnuloj  ut  inviris  Jit,  annectitur)  instructum  :  scti  glans  im- 
pcrfbrata  (itu  tanieu  ut  tenuis  mcmbninub  earn  obturans  fkcile  pertundi  posse 
vidcatur)  seimni;  perurethi«n»  sen  potiiu  vm^  eanaliailum  viam  affectanti^ 
CXitqm  DC^atj  nade  })er  pudcndam  muliebrc  (refluum  forte)  exccmitur. 

Cum  annorum  esset  sedecim,  men<itnia  pcriodice  ct  modo  debito  flu<»re  oc- 
perunt,  atqqe  per  bi^nkim  pcrsevcraverunt.  Quo  clapso,  itsdem  non  amplius 
oamfMraRtilMU,  puUtilavit  Barba,  est  eainde  totrnn  oorpos  piloaum  ooMpidtiir; 
voK  oorporiaque  habitus  virikih  amulantar.  Crinis  se  habet  vlronim  adinstar. 
Mammae  nullse  cxsurgiint :  papillae  perqnam  exigria*.  Pectus  latum  est.  lachia 
non  ita  dissita.    Nates  quam  sunt  foeminarum  contractiorcs. 

Se  ad  utnimque  sexutn  comparatum  assent,  aed  fiBminia  misceri  praeoptare; 
quas  etiatn  cum  videt,  et  ooncupiaoit,  erigitur  penis^  qui  quotiea  vtrum  appetifcj 
M  acrid  lis  manet. 

Umiiii  hoc,  idque  nec  extra  o!ea?5  pntctn,  roronidis  loco  subncctam ;  quod 
nempc,  cum  node  quadam,  quam  totam  tripudiis,  compotationibus,  caetensque 
id  gtnuia  laadvl9  indtamentia,  cum  aliquot  ejuadem  tuisut  Gongerronibus  iti- 
sumpserat,  ocdoa  in  vinrni  quendam  foniMB  venuaUoria  ooojeoenit,  mox  eum 
adeo  (Ifpcrihal,  ut  sequcnti  die,  pnr  amoris  trstro,  in  passioncm  hystericam  in- 
dderet  j  quam  revera  talem  fuissc,  non  solum  eievatio  abdominis,  cantus, 
riiu»,ifletus,  (notiasima  ilUus  intemperici  symptomata)  scd  ct  juvantta,  satis 
liijlwb  ooinprobanint :  Applicato  quippe  emphatio  ex  galbano  ic^oni  umbi- 
lid,*  tthilntisqae  nmediia  hystericis  illk)o  convaluit. 

.  Jn  Account  of  tome  Book*.   N*  32,  p.  625. 

I.  Nouveaux  Elemena  de  G«ometrie :  Or,  a  Mattiematical  Traatiae,  eotitled. 

New  Elements  ofGoometry,  printed  at  Paris  in  quarto,  Atmo  1667. 

II.  Synop^. Optica,  AuUi.  Honoroto  Fabn,  Soa  Jesttj  JA^gdum  GaU.  ^ 
All.  1607.  >  .  ,  r 

,  This  author  pvetenda  to  have  compriaed  in  Am  fa«ati«e,  cmtaining  58  pro- 
pouttoo»,  besides  many  corollaries,  1^1  thaf  baa  been  hitherto  discovered  in> 
optirs,  iind  tu  havi  addfkl  thereto  JBaiiy  curioua  and  uaeful  remarka,  not  men- 
tioned in  utiier  authors. 
Ilf.  Do  Vi  Perctiadonis,  Joli.  Alphons.  Boix?Ili.»  Bononia;,  in  4to.  1667. 

*  All  luJuti,  celebrated  in  ntatLemaiks,  which  science  he  profrsscd  at  fJorcttce,  Fi«a,  and  Rome, 
and  was  one  of  those  phil(»uph«ri  w  h«  had  tbe  honour  to  hv  eistt-cnieil  and  noticed  by  Quwd  Chri»- 
liM  oT  Swadetk  llw  woriu  of  Bocdiisan  vcijr  tmtneraai  and  v«faiabia  Hewisbom  M  Naplttia 
Ib'oa,  loddiedatBonMin  167!^, 
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At  in  the  doctrine  of  percussion  several  things  ere  to  be  accurately  die 
tJngiiished,  such  as  the  percussive  force,  the  motion  or  the  velocity  of  the  per> 

c\ission,  and  the  resistance  of  the  body  percussed  ;  and  then  an  estimate  to  be 
rtiuie  of  the  proportion  of  those  three  to  one  another:  this  author  pretends  to 
Jjave  both  assigned  tiiat  diiiierence  and  demonstrated  the  proportion ;  adding,  that 
though  GhdibBO  saw  and  aduowledged  thsi  the  fbroe  of  percuasion  tros  in- 
finite, or  rather  unlimited,*  ytt  he  there  deferred  discoursing  any  farther  on 
that  matter.  Our  author  pretends  that  that  proposition  concerning  the  intinitc- 
oess  of  the  force  of  percussion,  not  having  been  yet  demonstrated  by  any,  he 
has  in  ibis  bool;  fesumed  the  whole  matter  conoemiag  percusnon,  siid  clearly 
demonstrated  the  tine  and  genuine  nature  of  it,  its  cause,  properties  and 
effects.  In  doing  which,  he  bikes  ooea>ion  to  dtSCOUne  also  of  gnvily,  WttBg' 
netism,  tremor  of  bodies,  pcnduUims,  ficc. 

.   IV.  Nicolai  Stenonis-|-  Musculi  Descriptio  Geometrica,  Florcntiae,  4to.  1667. 

This  work  exhibits  an  ingenious  but  unsatisftctory  attempt  to  ex|dain  the  stnie- 
4ureand  aetiim  of  a  muscle  upon  geometrical  principles.   Subjoined  to  it  are  t\\  o 
narratives,  one  of  which  relates  to  the  dissection  of  tlie  head  of  a  shark,  which  he 
calls  canis  carcharia,  J  where  he  delivers  many  curious  observations  concerning 
'the  skin,  eyes,  optic  nerves,  mnsctes  of  the  eye,  exoeeding  smsllness  of  the 
br^n,  as  also  oonoeming  the  mouth  and  strange  teeth  of  this  fish ;  examining 
v.  itliu!  •.vhffh<T  plnssopetrae  l>e  the  teeth  of  this  creature,  or  stones  produced  by 
tlie  earth ;  in  which  controversy  he  takes  their  side  who  maintain  that  tiiosc 
and  divers  other  substances  found  in  the  earth  are  parts  of  the  bodies  of  ani- 
-mala  $  and  endeavours  to  prove  that  audi  sorts  of  earth  may  be  the  sediments 
of  water,  and  such  bodies  the  parts  of  animals  carried  down  together  with  those 
sediments,  and  in  progress  of  time  reduced  to  a  stony  hardness.^ — The  other 
narrative  relates  to  a  female  dog-fish,  also  dissected  by  himself^  where  tlicre 

♦  Tliat  is,  in  respect  of  mere  dead  weight  or  pres*\ire. 

t  This  celebrated  Dioiib  T-nrmiit  studied  uoder  his  oountiyman  fiarthoiine,  aod  held  fot  ■one 
tine  die  fimfamwhip  of  anatomy  tt  Copeohigen.   Hb  aflenrndt  tmclled  into  Holiand,  Gennaiy, 

and  Ifaly ;  in  the  U»t-raentiomi!  rrnmtiy  he  rr>iji,\l  n  [onsiilcmble  time,  during  •w  tiicli  fu-  iliuiiged  iiis 
religiuii,  becoming  a  catholic,  aud  rrceiving  some  ecclesiastical  appointmeats  from  Pope  InnoceulXI. 
He  died  in  lbh(<>  before  be  had  attiined  Ut  Mdi  year.  StMlo  WMMMvml  Latin  tfNCte«n  aaatiH 
.mical  Mbjecti,  and  discovered  the  externa!  salirnn-  r'nrv  \vliVch  has  sinrc  gnnc  by  h\i  nnme.  S«o 
lli'Olw.  Anatoin.  quibus  variaoriit,  oculonmi  ct  luiwui  v^aa  deicribuntur,  tiovique  taiivje,  lacluy> 
ounun  ct  mvici  fciiite»  dctcguntinv  Ldds, 
}  Squaliu  Carcharias,  Luin. 

\  Tbpse  gia<»niictne  are  petriftc^s  of  tbe  teMti  tfwme  anlnul,  prababl/  same  manit  MilMt} 
tmt  rhcy  <!»  not  always  resemble  the  teeth  of  tUi-  shu^k.  Huf  VOB  onoe  tagfimA  to  be  ifao 
.yeuified  tongues  <j£  seipeoti,  wlieooe  their  comiKHiudiiame. 

vol..  I.  Pr 
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ooriir"!  no  less  remarkable  observations  than  in  the  former,  both  as  to  tlie 
part£  m  the  head  and  those  in  the  body ;  concerning  the  small  weight  of  tlte 
bninof  this  firii  coinpMcJ  to  die  wrighf  iti  body  t  semBl  little  fidies  found 
in  llie  stomach,  untouehed  by  any  teeth ;  the  oraleri,  ttit  ovarium  and  ovi. 

duct;  where  he  digresses  to  show  thatthr  rniilicnim  testes  esse  ovario  anaiogos, 
attd  refrr!!  fnr  further  proof  of  this  to  his  intended  treatise^  De  partium  genit»> 
lium  anaiogia.  •   '  "    '  '  = 

On  OriruUng  Optic  and  Bmrmng  Gkmes  of  Non-SpJierkai  fS^mti 
Bjf  FRjNoa  SMBimPKX,  Etq,  F.  R,  S. ,  N'  93.  p.  631. 

Mr.  SmclhinGk  pradiioed  belbve  the  society,  Feb.  27,  1667-8,  as  spcdmens 

of  his  invention,  a  telescope,  a  readinp-glass,  and  two  bun.inrr^glasscs.  TJie 
telescope  wa«  about  four  feet  long,  with  four  glasses,  the  three  ocular  one^, 
phno  ooDiei,  if«re  of  this  newly  invented  not-spherical  figure^  and  the  fouriU 
»  spherical  ol9ect.£^.  lliis  being  oompaied  wilh  ftfiOnuBon.-  |fefc  veiy  good 
telescope,  longer  than  it  by  about  four  inches,  and  turned  to  several  c^je^ 
it  %va8  found  to  excel  tlie  other  by  taking  in  a  greater  an?Tp,  and  representing 
the  objects  more  exactly  in  Uteir  re^)ective  proportions,  aiid  beani^  a  greater 
speftuie  fiee  finoni  coiovn* 

The  reading  glass,  of  the  same  figure,  beiDgOQin|MU«i  iritba-eominon  sphe-> 
rlcal  glass,  far  exrelled  it,  by  magnifying  the  letters  to  v  hieh  it  was  applied  uj^ 
to  the  very  cdgcs^  and  by  shewing  them  distinctly  from  one  briin,  through  the 
centre,  to  the  other,  which  the  spherical  glass  came  far  short  of.  But  this  ef- 
fect the  new  figured  glMspcift(»ed<inl^  on  one  ^ 
rical  glasses  perform  their  efi^ct  neaHy  alike  on  both  sides. 

Lastly,  the  two  burning  concaves,  of  this  new  invented  figtire,  were,  the  one 
of  six  indies  diameter,  its  focwi  tiiree  inches  distant  from  the  centre;  the  other 
of  thesame  dianietcr,  hut  lets  concave^  and  its  fbciis  ten  mcfacs  distant.  These 
iriwn  appraoched  to  a  large  can^  Kghled,  somewhat  warmed  the  faces  of  those 
that  were  fi  i:r  or  five  feet  distant  at  least,  and  when  field  to  the  fire  buinfc 
f'^.>vc?  and  garments  at  the  distance  of  about  ihrec  feet  Ixora  the  fire. 

At  another  time,  in  tlie  presence  of  Dr.  Seth  Ward,  the  deeper  of  the  two 
concaves  tunied  a  piece  of  wood  tnloiBamein  theqiaeeof  ten  seconds  of  time, 
and  thednllower  in  five  seconds,  and  that  in  aubnun,  diont  nine  o'clock  in 
the  morning,  and  the  weather  gVTom\-.  H^r  dvcper  concave,  when  held  to  a 
lucid  body,  would  cast  a  light  strong  enough  to  read  by  at  a  coafeuierable  dis  • 
tsnce.  Aho,  that  exposing  tlte  ssme  lo.a  northern  window,  on  which  the  sim 
did  not  shine,  or  veiy  &ttl^  he  peraeivcd  that  it  woidd  wann  one*s  hand  sensi> 
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bly,  by  collecting  the  wanned  •a'iii  Uh»  day-time^  wltich  it  would  not  do  afiqr 
«m-8et. 

Tides  observed  at  Ply  motif h.  By  Mr.  S.  Colepressb.  N'  33,  p.  632. 

The  diurnal  tides,  from  about  the  latter  end  of  March  till  the  latter  end  of 
September,  are  about  a  foot  higher  in  the  evening  than  in  the  tntmrngf  that 
is,  in  every  tide  tint  luqipens  after  noon  and  before  midnight.  On  tfw  oon- 
tmy>  the  morning  tides,  from  Michaelmas  till  Lady-day  in  March  a^un,  are 
constantly  higher  by  about  a  fcKit  than  those  that  happen  in  the  erenlng.  And 
this  proportion  holds  in  both,  in  the  intoninediate  times  of  increase  and  decrease. 
The  highest  montlily  spring  tide  is  alwa^'S  the  tliird  tide  after  tlie  new  or  full 
moon,  if  a  cross  wind  do  not  oppose  Ae  water,  as  the  north-east  or  north-weit 
usually  does.  The  highest  springs  make  the  lowest  ebbs.  The  water  neither 
Sows  nor  ebbs  alike  in  respect  of  equal  d^rees ;  but  its  velocity  increases  with 
the  tide,  till  just  at  mid-water  or  half  flood,  at  which  time  the  velocity  is 
•tiongest,  and  ap  decreaiea  fHoportkmiUy  tiU  fa^  water  or  1^  Aiap- 
pears  by  the  following  scheme,  collecled  fiom  observations  made  at  seveid 
times  and  places;  which,  though  taken  at  Plymouth  Haven,  where  even  the 
water  usually  rises  about  sixteen  feet,  yet  it  niay  indifferently  serve  for  other 
places,  \^here  it  may  rise  as  many  ^thorns,  or  not  so  high,  by  a  proportional 
addition  or  subtiaction* 

Height. 

f  J  hr.    1  feet    6  inch. 
2         2  6 


Tiroeof 


3        4  O 

O 


Ebbing  ]  4  4 

15  2  6 
U       1  6 

luqurie*  and  Directions  for  the  An  ft  lies,  or  Caribbee  Islands. 

N'  33,  p.  6M. 

/.   0/  Vegetables.  ^  ' 

1 .  Whether  the  juice  of  the  fruit  of  the  tree  junipa,  being  as  clear  as  pfly 
rock  water,  yicUls  a  brown  violet  dye,  and  being  put  twice  upon  the  same  place 
makes  it  look  black?  and  whetiu;r  this  tincture  cannot  be  got  out  with  any 
soap,  yet  disappears  of  .ijtaelf  in  nme  or  ten  days :  and  whether  oertiun  animals^ 
and  particularly  hogs  and  parrots,  eating  of  this  fruit,  have  their  flesh  and  At 
altogether  tin^  of  a  violet  colour  ? — 2.  Whether  ring  dores  that  feed  upon 
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the  bitter  fruit  of  the  acomas  tree,  have  their  flesh  bitter  also  ? — 3.  Whether 
the  wood  of  the  acajou  tree,  being  red,  light  and  well  scented,  never  rots  in 
water,  nor  breeds  any  worms  when  cut  in  due  season  ?  And  whetlier  the 
dtests  and  truidcs  made  thereofj  keep  ctoth«»*  placed  Hierein  from  being  troitii- 
eaten? — 4.  Whether  theleayes  of  a  certain  tree,  pecdtarly  called  Indian  wood, 
give  sucli  a  haul-gout  to  meat  and  sauces,  as  if  it  were  a  composition  of  several 
sorts  of  SfHces  ? — 5.  Whether  there  be  such  two  sorts  of  the  wood  called  saponier 
or  totp-vmoAf  of  the  one  of  which  the  Ihiit,  of  the  other  the  root  servca  for 
soap  ? — 6.  Whether  the  bark  of  the  parotiu  ier-wooJ  tans  as  well  as  oak-lsark.! 
— 7.  Whether  the  root  of  the  tree  laitus,  being  bra)e(l  and  cast  into  rivers^ 
makes  fishes  drunk  ? — 8.  Whether  the  root  of  the  manicK-  is  so  fertile,  that  one 
acre  planted  therewith,  yields  so  plentiful  a  crop  as  shall  feed  more  people  than 
aixacsea  of  the  beat  xAneat}-^.  What  symptonis  do  uaoany  follow  on  taking 
the  juice  of  manioc,  or  on  eating  the  juice  with  the  root,  and  what  effects  are 
thereby  produced  on  the  body,  that  infer  it  to  be  accounted  a  rank  poison  ? 
— ^^10.  The  palmetto  royal  being  said,  by  JUgon,  to  be  a  vary  tall  and  straight 
tree,  and  wet  tou^  that  none  of  them  have  been  aeen  bkwn  down  md  hollow } 
in  all  whidi  respects  they  may  serve  for  special  itaea,  and  partieulariy  fer  long 
optic  tubes ;  it  is  much  dcslrctl  that  the  largest  and  longest  pieces  of  them  that 
can  be  stowed  in  a  ship  may  be  sent  over. — 1 1 .  Whetfier  t!u-  oil  expressed  out 
of  the  plant  ricinus  or  palma  Chribti,  be  used  by  the  Indians  to  keep  them  from 
vermin  ? — J  %.  Whether  in  the  passage  of  the  iathoras  fipom  Nombre  de  Dios  to 
F^nama,  there  is  a  whole  wood  full  of  sensitive  trees,  of  which  as  soon  as  they 
are  toviched,  the  leaves  and  b-ntirhcs  move  with  a  ratlinjr  noise,  and  wind 
themselves  together  into  aroundi^li  figure? — 13.  Whether  there  be  certain 
kernels  of  a  fruit  like  a  white  pear  plum,  whidi  are  very  purgative  and  emetidc^ 
but  having  the  tMn  ^im  wfaidi  prts  them  into  halves  tsken  out,  th^  have  no 
such  (^ration  at  all,  and  are  as  sweet  as  a  Jonlan  almond  ? — 14.  To  send  over 
some  of  the  roots  of  the  herb  called  bv  our  French  author  I'herbe  aux  flcches, 
(the  dart-herb)  which  being  stamped,  is  said  to  have  the  virtue  of  curing  the 
wotmds  made  with  poisoned  darts.— IS.  To  send  some  of  the  grain  of  the  herb 
nnisk,  putting  it  vp  carefully  in  a  box,  that  it  may  keep  its  musk  scent.— 
id.  To  send  over  a  specimen  of  all  medicinal  herbs,  with  their  respective  vir- 
tues, as  they  are  reputed  there  :  particular!)  the  prickle-with  at  the  Barbadoes, 
macao,  nmstic-tree,  locust,  bfaK^-wood,  yellow  within,  five-sprig,  tidle-wood, 
white-wood,  Barbadoe6-cedar.^l7*  Whether  the  fruit  mancentlle  of  theman^ 
cenilUer-tree,  though  admirably  fair  and  fragrant,  yet  is  fatal  to  tlie  eater, 
and  falling  into  the  water  kills  the  fishes  that  eat  of  it,  except  crabs,  which  yet 
are  said  to  be  dangerous  to  eat  when  they  have  fed  upon  this  fruit  i  Whetlier 
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mder  the  bark  of  this  tree  is  contained  a  cotain  glutinous  liquor  as  white  as 
mUk,  very  dangeioiis,  so  that  if  you  chance  to  rub  it  and  this  juice  spurt  upon 
the  shirt,  it  will  he  like  a  buminp- ;  if  upon  the  naked  flesii  it  will  caii<c  a 
swelling ;  if  into  the  eye,  blindness  for  several  days  ?  And  whether  the  shadow 
of  this  tree  be  so  noxious,  that  the  bodies  of  men  reposing  under  it  will  swell 
strangely?  Further,  whether  the  natives  use  the  milky  jtuce  of  this  tree,  and 
the  dew  falling  from  it,  and  the  juioe  of  its  frottj  in  tlie  oompontion  of  the  ^cL- 
son  they  infect  their  arrows  with  ?  - 

IL  Qf  MhtaU  ond  JkteeU, 

18.  Whether  the  skin  of  the  tatou,  and  the  little  bone  in  his  tail  do  indeed, 
as  is  related,  cure  deafness  and  pains  of  the  ears  ?  And  w  hetlic  r  this  anitnnl 
proof  not  only  against  the  tcetli  of  dogs,  but  also  against  bullets  r — 19.  Whe- 
ther the  birds  called  canides,  be  so  docile,  that  some  of  them  learn  to  speak 
not  <MDly  Indian,  but  also  Dutch  and  Spanish,  singing  also  the  airs  in  the  In« 
dian  tongue  as  well  as  au  Iiulian  himself?  And  whether  the  bird  colibry  have 
a  scent  as  sweet  as  the  finest  amber  and  nnisk?  both  which  are  affirmed  by  a 
French  author  ? — ^20.  To  procure  some  of  the  fat  of  birds,  called  fregati,  re- 
puted to  be  very  anti-paralytical  and  anti-podagrical.— 41.  To  send  over  a  land- 
pike,  which  is  said  to  be  like  the  water  pike,  but  that  instead  of  fins  it  has  four 
feet,  on  which  it  crawls. — 22.  Whether  the  skin  of  the  sea  wolf,  which  they 
otherwise  call  the  requiem,  be  so  rough  anil  stiff,  that  they  make  files  of  them 
fit  to  file  wood?  And  whether  it  be  usually  guided  by  anc^er  fish,  that  is 
beautified  willi  such  a  variety  of  curious  and  lively  colours,  that  one  wodd  say 
such  fishes  were  girt  with  necklaces  of  pearls,  comfs,  emeralds,  &c.? — 23.  Whe- 
ther the  skin  of  sea  cnlfs,  otherwise  called  lamantins,  be  so  hard  when  dried,  that 
they  serve  the  Indians  for  shields  i — 'Z4.  Whether  the  ashes  of  tie  fresh  water 
tortoises  hinder  the  latlii^  c£  the  hair,  being  powdered  with  it  i-^.  Whether 
the  land  crabs  of  these  islands  do  at  certain  times  hide  themselves  aH  under 
ground  for  the  space  of  six  weeks,  and  during  that  time  change  and  renew  their 
shells  ? — 26.  Whether  the  serpents  in  those  parts  that  have  black  and  white 
spot^ontfKff  backs  benot  venomous  ?— 27.  TosendoveFSomeof  the  skins  of 
those-  hnge  Uzavds,.  they  call  ouayamaca,  which,,  when  come  to  *heir  fidl  siae, 
are  said  to  be  five  feet  long,  including  the  tail.  And  especially  to  send  some 
of  those  that  arc  said  to  have  the  .scaFcs  of  their  skins  so  briuht  and  curious,  that 
at  a  distance  they  resemble  cloth  of  gold  and  silver. — 28.  VV  hether  the  siiining 
flies  called  cua^^  hide  almost  all  their  light  when  taken,^  bat  when  at  liberty, 
afibrd  it  plentifully  i—ag.  Whether  tlicre  be  a  st^rt  of  bees  brawn  and  blu^ 
which  make  a  btack  wax,  but  the  honey  in  it  whiter  and  sweeter  titan  that  of 
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Europe? — 30.  Wltcthcr  iu  those  parts  tlie  Indians  cure  tlie  bitings  of  seriXfutA 
by  eating  fresh  dtron  piltsi  and  by  applying  the  unguent  made  of  the  braised 
head  of  the  wounding  ser]}ent,  and  put  hot  upon  the  wound? — 31.  WliLther 
rvoorllice  in  thossc  countries,  generated  out  of  rotten  wood,  are  ;ib!c  not  only 
to  t'itt  through  tnuiks  iu  a  day  or  two,  and  to  spoil  linen,  clulhc;>,  and  book^ 
(of  which  last  th^  aie  aaid  to  ^re  only  what  is  written  or  printed;)  but  also 
to  gnaw  die  prc^s  which  support  the  cottages,  so  that  they  fall  ?  And  whether 
the  renu'dv  against  tlic  latter  misfhitl"  is,  to  turn  the  ends  of  llic  wood  tliat  h 
fixed  in  tlic  ground,  or  to  rub  the  wood  with  the  oil  of  tliat  kind  of  palnui 
Christ,  with  which  the  natives  rub  their  heads  to  secure  them  from  vermin?-** 
SS.'Whether  that  soct  of  veraun  callecl  tavela  spare  nothing  of  what  tiiey 
meet  with  (dther  of  paper,  cloths,  linen,  and  woollen)  but  ailk  and  cotton  ?•* 
33.  Whether  the  little  cirons  called  chiques,  bred  out  of  dust,  wheri  they  pirrre 
once  into  the  feet,  and  under  tlie  naiU  of  the  toes,  over-run  tiie  whole  body, 
onleas  they  be  dnnm  out  betimes}  And  -wfaedier  at  first  they  cause  but  a  fitde 
itdi,  but  afterwards  having  pierced  the  sUn,  raise  «  gieat  inflammation  in  ^ 
part  affected,  and  become  in  a  small  time  laigQ  aa  •  pe^  producing  iminmer- 
able  nits,  that  breed  otben? 

I .  Tliere  U  nothing  iinpru!nble  in  this ;  sii^-c  U  u  vcU  known  that  Kvenl  animils iD  wbOM  fiwd 
Baadder  ha*  been  nu&ed,  w  ill,  after  s  oertab  time,  hav«  even  the  bomet  tinged  red. 

9.  It  b  tt^fCMljr  afinned  Iqr  mrikan  of  gooil  odBt,  ittt  the  wMie  bwdeJ  pigoaa,  (cdmiiha 

l<iococqih.tb,  Lin.)  a  species  very  commoa b  AOMriei^  Is  «IllMr  UMW Or  tWMt  SewsiliHf  tO lit  ftod. 

bee  Ladiam's  S)'u&^s,  vul.  ii.  p. 

5.  Tlie  Sapiudut  Sapooaria,  Lin.  known  in  North  An)«rica  bjr  the  name  of  d)e«Ml»  "  *  ^ 
with  a  ttera  of  ntoderate  thicknew,  upright  branchcii,  and  winged  leave* :  it  bears  round  beniea  M> 
annUmg  phxns,  harii^  a  large  smooth  stone  or  kernel,  cm-eied  with  a  slight  pulp,  wbkh  it  of  • 
sapoinrpoiu  fnulity,  and  may  be  uie<l  for  washing,  but  is  said  to  injure  the  linen  by  iu  acrimony. 

a.  This  seems  to  be  the  nuu^grove,  (riuiophora  mmg^  Ub.)  a  tne  from  tbii^  to  fortjr  iiKt 
13^  vidi  ■  duduih  ■ma.  Hiioo«h  bait,  and  perakiloaa  bnnto,  irilb  lini«l>n»  kam  tonaals 
the  tips.  'ITie  branchri  w  hich  happen  to  tduch  the  grwnd  take  root,  nnd  producing  limlhrMlWMl 
branches,  propagate  the  tree  in  arcades  to  a  vast  cjUeot,  in  the  same  manner  as  the  bcus  rellgkM,  Lin. 
Ite  bark  b  ued  in  tanning. 

«.  According  to  Sliiane,  i!ir  root  of  the  mnnloc  or  rnii^ava,  (Tatrophi  niTTilhot,  Ltn.)  "  ii  of  the 
most  general  use  of  anjf  pruvkiiuu  ail  orer  the  Wc»i  l.uiies,  especialiy  in  the  batter  parts,  andb 
used  to  Tictiul  ships." 

$,  SmtiUag  of  tbe  wbob  bodf  i  N««n  vmdliqp and  pujpmsj  i^Uiam,  tmouiiafft  andaooio* 
UifKi  dndi.   See  Slome't  Januin,  Src 

II.  The  oil  of  the  ndiiii't  or  puiin.')  Chcisti,  h  ii  proma  ill  bltfi  oilooni  m  >  nihiitf t  aodb  MBl> 
maalgr  knoum  by  the  name  of  castor  oiL 

It.  NcMUogiiaifobdbleiDibiL  SImw  deKribv  a  h^j  icu^  ipedN  ontar  tha  ana  «f 
KMiNb-fniM,  MioMMa  tetaoes»  te.  wUdi  ipn&k  am  lugt  ifoU  af  gmnrf  ia  may  |aM  9t 
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Jamaica,  and  Ii  m  verj  semible  that  "  a  piiff  of  wind  from  four  mouth  will  make  uoprmnaiu  oit 
tL"  "  I  hare  (iay»  this  author)  on  boneback  wrote  my  name  with  n  rod  oo  i  tpot  of  k»  wlucfa  O0n-> 
tiniud  vUbk  <br  aiwie  tiflKt  aod  k  k  the  moat  aenab^ 

15.  Tba  peed*  of  the  hilnicin  ibdiiHMcim,  ■  plant  of  die  niahpaceamtnbe. 

17.  The  juice  of  ihe  iiianchineel  tree,  (hippomatie  manciiMflla,  Lii>.)  K  one  of  the  most  acrimnni- 
ott  and  daog^aoua  of  vegetable  poiKwit,  and  though  the  accmuit*  of'  it^i  maiignant  properties  may  be 
hmwumni^atteuggailtibi,  yet  it  it  certain  tbrt  even  tlw  cAnvia  of  tlie  tree  are  orf'ten  prejudicial  to 

ihos*  who  remair!  Ion.;;  iindrr  it?  shade.    Ai  to  the  fniir  rcnc!erin.£l  aniniaJs  poiaoHom  wJuchhifpett 
to  teed  upon  it,  wc  arc  a»Hired  by  Cateaby  thai  thia  ia  a  giouudlciU  idea. 

Annctrt  to  torn  qf  Ihe  QfKnt$  rdatm  to  JmmaU. 

SB.  Hie  long  amour  of  the  tatu  or  anaadUlo,  it  «  mfliGient  defimcc  aipiait  oaf  cominoa  aoti- 
deolB  to  vbich  0Ar  ■fllmd  nay  be  exposed,  Ixit  by  no  meani  proof  agaimt  ■  hanet   At  to  the 

former  part  of  ilic  qut-ry,  it  surely  drscnes  ijo  atttwer, 

-  .19,  The  colibns  or  hummiqg-lxrdi,  in  their  living  atate^  are  not  oatundlj  impregnated  with  the 
"■iHilyodmirteiieiaeBtiQBBd,  nditauy  ndierbe  tunioted  thet  the  apetin—i  —  temetiBUfpeiw 

ftiint^d  in  onier  to  preserve  them  when  tent  aver  in  n  dried  state.   It  Idey  be  added  that  oaa^y  anliul 
substance!  by  long  keepiug  are  kitawn  to  acquire  a  iiiuiky  soenL  ^ 

50.  The  bird  here  mentioned  leenu  to  lie  the  pelecanua  aquilus,  or  man  of  war  bird,  Lin. 

51.  Tliia  animal  ia  probably  the  liurd,  called  in  Jamaica  liy  the  name  of  galliwasp :  it  is  frooa 
twelve  U>  fifben  inchea  or  moic  in  length,  and  is  covered  with  large  rounded  tcalei  lesembling  thoae 
of  a  fish. 

SS.  Tbe  ikinof  temilef  lhe«hBfl«ia«ltentuedb]r  vaiioiu«iifioen£xthefa^ 
wood,  ftv. 

23.  T!>e  animnl  here  alluded  to  it  not,  properly  (peaking,  a  phoca  or  sm  .  slf,  hut  a  species  of  the 
fenus  trichecua,  ria.  the  whale-tuled  manati  of  fMiunti  The  akin  of  the  body  is  excettivel/  haad 
and  Mrong,  tcaemblhig  Ibe  baik  ef  a  Mew 

23.  Yes.  See  Brown's  Jam,iica,  p.  4^33,  where  a  prett)'  fail  account  of  the  pronomy  of  thk 
apecics.via.  (Cancer  rurkoia,  Lin.)  nwy  be  found.    Set-  also  Catesby'i  Carolina,  vol.  ti.  p.  3'J. 

-  tt*  Many  of  the  larger  bidiiB  and  American  lizards  i  t  ry  elegantly  >'ariegated:  among  otheie 
aana  variedea  of  dt  lacerta  mootter.  Lb.  Id  New  HoUand  i»  a  pecoliwly  beaolifiil  wie^  of  th» 
aame  liaan),'  wliicb  !t  ao  richly  variegated  wilk  br^  yellow  or  black  gro^ 

aeniblanLv  to  a      einbrckltty :  thia  iiifl|f  faobab^  oocor  in.Nwad  {ana  aC  America  and tbeWeMiB 
indies,  aa  well  at  in  AetMl  Aaia. 

8ft.  Yet.  at  pleaauw.  Hie  bnett  mevit  it  tie  dater  nodibeai,  Ua.  See  Sytt.  Nit  ^  GSl. 
Bhnm's  Jamaka,  p.  432,  and  SloanL-'«  Januica,  vol.  ii.  p.  206'. 

^  31 .  The  imecti  here  caUed  woodlioe,  are  (bu  termites,  (improperly  named  white  antt,  in  man/  of 
the  Wert  Mmm  and  Aftien  MMlMnanliX  Im  fbikai^Mal  ItaatactidM,  voL  IxiU  wheea  an/', 
ample  accooBi  of  their  eooiany  end  m^|Baiaiyhe-tend»  IfccwkaftUggnailiooiitlbBijaai 

here  mentiooed. 

Si.  The  imecti  here  called  nvets,  aie  Ae  blattie  or  cnckrneches,  the  dattiuctive  nature  of  wlitch 
ktoo  vaail  knciwatoieqake  iBMiaqhr  dMcriftwn.  See  the  fnte  l»  the  3d  vohme  of  Dnvy'a 
Exetic  Inoeeto. 

.■!.'5.  The  true  history  of  the  cA^otr,  here  termed  chiqiien,  is  not  yet  exactly  knowti ;  the  nbsen  a- 
tioDs  of  aothon  not  being  aufficieatly  dear.  Aococdiqg  to  Catesby,  the  iotect  it  a  qpeciea  of -flea: 
•edMianther  eearideriltta  aiedcaof  ncaniaorniilaw  VrjwievarkiBennBaieybe,  kietihienedM 
dqoit  baq^inilarlkedjaaf  ibiknBaanlbat*  pnMdjrof  theiowi  nd  if  sml  ftevient  in 
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t'aoieof  thelabouriugnegran:  traublenaie  swdl|pfi  are  the  coowqaeoce,  which  by  negkct  aie  ^ 
to  degeoente  into  uleen.  See  Cateshyi  Cvoliaa,  lypudU,  pw  10.  In  the  Bjitoatt  Nim  of 

Liniurus,  the  insect  is  rcfcircd  lo  *1ie  ^Miuia  (Ofc^  onAer  dw  litfe  tt pdu  frnttmu*  8m  «Im 
Sk»ne'<  Jamaica,  introductiuo,  p.  cuu'. 

Acoonmt     Ittv  fioob.  iVr3d,  p,  640. 

I.  Sngl^  di  Natorafi  Bqierienze  fttte  ndl  Acadenda  ilel  dniento,  in  Firenze, 
An.  1667,  in  ful. 

The  book  con tnrn*  these  particulars : — 1.  An  application  of  the  instruments 
cmploved  in  these  experiments. — 1.  Experiment  belonging  to  the  natural 
pressure  of  the  air. — 3.  Concerning  artificial  conglaciations. — ^.  About  natural 
ioe.-^5.  About  fhe  change  of  the  apaoity  of  mtftal  and  gbss^ — 0.  TouGhin^.the 
compression  of  water. — J,  To  prove  that  tiiere  is  no  |x>sitivc  lightness.-^ 
8.  About  the  magnet. — p.  About  amber  amd  other  substances  of  a  virtue  elec- 
trical.— 10.  About  some  changes  of  colours  in  divert  fluids. — 11.  Touching 
the  motions  of  sound.— 12.  Concerning  projectUeSii — 13.  Vaiions  experinaenta. 

II.  Vera  Circali  et  Hypcrbolx  Qiudratara,  in  propria  sua  profKMrtionis  spede 
inventa  &  demonstrata,  k  3ac.  Gn  gorio  Scoto,*  P&tavii,  in  4to. 

This  trart,  pcriTsed  by  some  very  able  and  judicious  mathematicians,  ami  par- 
ticularly by  tlie  Lord  Viscount  Brounker,  and  the  Rev.  Dr.  John  Wallis,  re- 
edves  the  chaiacter  of  beii^  very  ini^eiuoasty  and  very  matheniaticanj  written, 
and  well  worthy  the  Study  of  men  addicted  to  that  acienoe:  that  in  it  the  author 
has  delivered  a  new  analytical  method  for  giving  the  aggregate  of  an  infinite  or 
indefinile  converging  scries:  and  that  Uienc^  he  teaches  a  method  of  squaring 
.  the  circle,  ellipsis,  and  hyperbola,  by  an  infinite  series,  thenpe  ealcukting  the 
true  dimensions  as  near  as  you  j^eaae.  And  lastly,  that  by  die  same  method 
from  th<'  byperbola  be  c;ilciilate.s  botli  tlie  logarithms  of  any  natural  number 
assigned^  and  vice  versa,  tlic  natural  numba*  of  anj-  Ic^ithm  given. 

*  Stsot^  GfCfpMyi  a  cdAnited  iurthtnMiHri>H»  ww  bent  at  AWhIb<d»  1039.-  Ha  wtsf  ■oan  di^ 

t^r^niisJii'cl  ^inisctf  h}' bis  rnc;enioas  \vritlni!>  and  inventions  in  varioo*  brunches  of  tl>e  ni;itlicnia[ic«. 
He  was  tlie  coutMitpurai}'  of  Ne«-ttm,  as  well  as  a  formidalile  cotupctiior  in  Mtne  of  his  discoveries, 
at  liw  ralMtkig  tcJcaoepte  and  iofiaibc  wrie>>  AAef  raiureiDKihxtt  Jiia  (nvcto  an  dw  conluwBtp 
bt*r:ime  n  re-ppctnMe  member  nf  the  Royal  Societj',  an<1  contrihutrtj  scvcnil  rntiialjle  paper*  lo  the 
I'liiloi<j5<;itc.d  I'rajisaetion!!.  Mr.  Gregor)'  wa»  engaged  io  soiiit  ttinuuv  ersies  with  sin'eral  eminent 
|ihitosn]>bers,  as  Xcwtun,  Miiygeus,  &c.  He  secnutc  have  been  of  an  irritable  temper,  and  jealous 
«f  his  di*coT«nea  and  inveiuioiu.  He  weaa  alio  to  bm  been  nitber  aeTeie  ia  hit  coDtemptnoiM  at^ 
taek  nn  the  harmlMs  Mr.  SinHdr  of  Ghagoir.  Beodes  the  hdoreinaifionrd  papers  hi  the  Tbilaso- 
jiliii  il  ■l'r,in^iciuir\>,  ho  w  is  the  author  of  several  learned  works ;  as  Optica  PronKH-i,  \'cni 
CircuU  ct  Hyperbole  Quadratuca,  ]t>(>7;  Geumeiric  Par<  Univemlis,  ItiOb ;  ExemtatioDcs  Geome- 
tric*, lli6Sj  The GiaataadNawAA l]r^Veightng^'am[7,  &c.,  iSji,  Mr.  Gregory  becaneiOfioaMfalif 
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The  Squaring  of  the  IfyperMa.   By  Lord  Fkcouni  BaoumoJL* 

ABliecMMatyroptofeof  the  liyperbobEdC,  fig.  7>  pi.  7;  and  let  AE 

and  P  C  be  parallel  to  the  other  -,  also  let  A  E  be  to  B  C  as  2  to  1  ;  and  let  the 
parallelogram  A  B  D  E  be  eqaal  to  1 .  And  supposing  that  E  A,  «  ^,  K  11,  P  n, 
dSj  yx,  if^,  lu,  CB,  &c.  arc  in  an  harmonic  scries,  or  the  reciprocals  of  an 
arittmietieal  progression.  TlienwiH 


ABCdEA  = 


EdCDE-^+y^  + 


9x  lu 
4  :  I.  ^ —  See 


EdCyE  —  gTJ— 4  +         +  ^jtb  +  s^x  lo 


For  Onfi. 


FmOhhhiii 


3)  the 


dD=i 


1 


2X3 

4X5 

I 

"6  X  7 
1 

B  X  9 
1 

ivx  n 

I 
I 


fG=- 


CA  = 


lx« 


3X4 


b  n  =T^7! 

5x0 


I 


f  k  = 

cm  = 
els 


7x8 

yxio 
1 

11 X  li 
I 


And  (jbligl  4)  ifatTUH^ 


idF 


TX3X4 
1 


Ebd=    '  .  =  Silz: 

^    "      4x7x7      .  « 


iba 


dfC  = 
£ab== 
beds 


1 


6x7x8 

I  gag 


a  a  p 


Sx9xl0 
1 


X  16 


lOXllXlS 

def  =  -r-J  

12x  13x14 
1 

14X  15XI«' 


S 

t-c=iel 


»ga  — c=3gh 


^^^CAsdD^-dP 
idDsbr +  bn 
idP=fG+fk 
4b  r»aq  +  ap 
4bnscs4>cm 
i  fG^e  t+  el 
if  ksgn  +  gh 


fnsfrMor    madienmtica  m  the  imiTent^  of  9t  Andrawi  mi^  RBnburgli ;  where  hb  wm  toddnilj 

•itnick  with  tot;J  briiK!iiess  wliilc  eiiipldyfd  in  =I.ouing  to  his  pupils  llic  satfllitcs  of  Jiipter,  and  di^ 
a  few  diiys  after,  in  167.5,  be'mg  only  J6  jean  of  age;  to  tlie  great  bis  of  (be  m«^^^.n;lff^^lya^  tadgtA- 
losophical  world. 

•  WillUm  BniunckeT,  or  Brounkcr,  Txjt^  Viscount  of  C.istJc  Lyons  in  Ireland,  wm  bom  about 
the  year  1 630,  He  very  early  manifested  a  genius  Ibr  matbcnutics,  in  which  he  aAerwanJs  beqBne 
mycniincnt  HewaaaaadeM.D.  atOifind,  l64li.  AfleimdiJiei 

vol..  1.  Go 


934  VBtUMOmiGAt  TBAHSACtrONB.  .  [aRSTO  j96S, 

Therefore,  in  the  first  series,  half  the  first  term  ii  greater  than  the  sum  of 
the  two  next  $  and  half  the  sum  of  the  second  and  third  greater  than  the  suin 

of  the  four  next;  nnd  lialf  the  sum  of  tho>c  four  greater  fh;in  the  sum  of  t'.se 
next  eifht,  &c.  in  iri/'iiitlin/i.  For d  D  br hi hnl  in -^^J  G,  therefore 
•L  uD-:p>-  tr  +  /G,  &c.  And  in  tiie  second  series,  half  tlie  &e<x>nd  term  it>  less 
than  the  sum  <^  the  two  next,  and  half  this  sum  less  than  the  sum  of  the  four 
no\t,  &c.  in  iiifinilum. 

Then  the  first  series  arc  the  even  terms,  viz.  the  id,  4th,  6th,  Sth,  lOth, 
&c.  and  the  second,  the  odd  terms,  viz.  the  1st,  3d,  ath,  7th,  9th,  &ic.  of 
the  following  series,  viz.  — ^— ,  — !— ,  --J—,  -i-,  -r-i-r,  &c.  in  ififini- 
turn  ^  1.  Wiiereof  a  being  put  for  liie  numl>er  of  terms  takeii  at  pleasure, 
— ^  is  the  last,  ~^  is  the  sum  of  all  those  tenns  lirom  tlie  beginning,  and 

— ^ —  the  H\y.\[  i>\  llu'  rc--t  to  tlu'  cjul. 
a  +  I 

Also  tliat  -J-  of  liie  first  term  in  the  tliird  series,  is  less  than  the  sum  of  H  f 
two  next ;  and  a  quarter  of  diis  sum,  less  thim  the  sum  of  die  four  next  and 
one  fourth  of  this  last  sum,  less  Uian  the  next  eight;  I  thus  demonstrate. 

Let  a  =  tlie  3d  or  lost  number  of  any  tenn  of  the  first  column,  viz.  of  divisors. 

1  1   l(>o'-48a*  + J64I  — g*   J. 

«X«—  I  X  tf  — 2^  «l_3«»+  2 «""  16 a» -  iiO  «»  +  TJ'i a*—  288 •»  +  IS* ■»  —  4* « ^ 


 I  =  !  •) 

 !  =:  J  \ 


<i4a* — 3S4«*  -i-  8tK)««—  9(iDa«  4- «ilC>a*-'  j^bT*     "*■*  ** 


And  48  a*  —  ig2a'  +  MOa* 96a  es  exoesB  of  the-numentor  above  the 

.denominator. 

.  But  the  a/Hrmatives  >•  the  Negatives  "J 
That  is,  48  o*  +  240 «•  >  192  fl^ -f- 96  «  r  .^^  ^  _ 
•  ••■   Because    ^- +    5  a'  :^    -1 + 

Therefore  B  :>  i  A. 


iwpoiKlence  on  malhetnatical  sulijt  ci,  w  ith  Dr.  Wallis,  by  wliom  tlils  rom  ^prncli  nf*  was  pibi- 
io  bis  Conunercium  £piMdicam.  l6j».   Lord  firauoker  wm  one  uf  the  personages  who  ugped  the 
mnaikable  dedanHMio  concemins  King  Cinrin  fl»  tn  AAer  tbe  recloiMiaa.  ke  ww  ap- 

jHiintcd  Chatict-llor  and  Keeper  <if  the  CrcM  Spi!  to  the  Quern,  also  n  Comtni'sinnpr  nf  tJic  Nnvy. 
ami  Master  of  St.  Katharine's  Hoiipit.i),  near  llie  Tower  of  London.  He  wa»  one  oi  iliotc  k-amcd 
men  who  laid  Oe  finindition  of  the  VLayd  Socictjr,  of  wbkb  ba  «  M.  by  chart'  r  in  1  Od  .*,  appointed 
the  first  rri'vJcni :  which  oiTvv  he  lifid,  witli  grt-at  honour  to  himself  and  benefit  to  tlie  Vociefy, 
(ill  llii-  ai.iiivcrs.-ir)'  eit-ition,  Nm-.  ;>e,  Idjl,  when  he  wa»  micceeded  in  the  [aeiidcncj-  by  Sir 
Joaepb  WilliaiiiMn.  He  dM  April  5,         ^LofiS  Biwinker  nude  lefcml  cerannmcitiow  to  tbs 
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Therefore  -i-  of  any  number  of  A,  or  terms,  is  less  tlian  their  so  many  respec- 
tive B,  that  is,  thdn  twice  to  tDaay  of-lilieiuattternii  Q.'&  D. 
By  any  one  of  which  three  series,  it  it  not  hard  to  caknibte  at  near  at  yon 

please,  these  and  the  like  hyperbolic  spaces,  whatever  he  the  rational  propor- 
tion of  A  E  to  li  C.  As  for  cxumplc,  m  Iicii  A  E  is  to  C,  as  5  to  4,  (where- 
of the  calculation  follows  alter  tliat  where  the  proportion  is,  as  2  to  1,  and  both 
by  the  third  aeries.) 

Fifst  tfaenwhen  (thfig.  l)  AE:  BC::  2:1. 
9X3X4)  1.  (o,O4i666o60()-]  0^041(5(566^ 

6  X  7  X  8)  1.  (0,0029761904-/ 
8X  9X10)  1.  (0,OOr3888688— ' 

10X11X12)   1.  fO.(X10;57575/  — 
12Xi3XM)  1.(0,0004578754 

14X15X16)  1.  (Oii0002976igo 

16x17x18)   1.(0,0002012484  —  '] 
ISXiyX'iO)  1.  (0,tXXJ146iyS8—  J 
20X21X22)  1.  (O,00OI0S2251  — 
22X23  X  2-0  1.  (0,O^^1fi23452-  I  ^ 
24  X 26  X  26)  1 .  (0,000004 1 026-  [ 
26x27x28)  1.  (0,00009067^1  — 
28X29X30)  I.  (0,0000410509— 
30XaiXa2)  1.  (0,0000336021— J 
32  X  33  X  34 )  I .  (0,0000278520— 
34X35X36)  1.  (0,0000233426— 
36X37X38)  1.  (0,0000197566— 
38X39X40)  1.  (6,00001^691  — 
40X41X42)  1.  (0,0000145180— 
42X43X44)  J.  (0,0000125843  — 
44X45X46)  1.  (0,0000109793  — 


0,0029019589 


0,0416666666 
0,0113095237 
0,0029019589 
0,0007306482 

3)0,0001  62(>939(0/X>PQ609980 

0,05079179  « 
+0,00006100 


46X47  X4S)  1.  (0,(XX)O09636i-  >o,000l829939  0,Os6s5279<£dCy 
48X49X50)   1.  (0,0O(XX)85034— '   2.  / 


50X  51X52)  1.(0,0000075415— 

52X53X54)  1.  (0,0000067  ip3 — 

54X55X56)  1.  (0,0000060123  — 

56  X  57  X  58)  1 .  (0,0000054014— 

58X59X60)  1.  (0,00(VX)1R704  — 

60X61X62)  1.(0,0000044068  — 

63  X63  X  64)  1.(0,0000040002—. 


But  0,0007306482^ 

0,0001829939  (4f 
0,0000458315) 

Therefore  0,096791 79 

+0,0000-1583 
-f-0,00001528 

0,05685290  >  E  d  C  y. 


HojuI  Society  i  partkaigly,  eipcf  linentt  coaceniiiig  the  recoiling  of  guns;  alio  ilie  teiies  for  the  quH 
dninn  of  the  bypertela.  In  the  artkle  above,  bring  the  lirit 

br«ictcj  some  p;ipcr->  not  printed.  Several  of  hi*  kltera  to  Archbishop  Us!u-r  were  also  primed  in 
UBber'i  Letters  i  as  well  as  Knue  to  Dr.  Wallia,  io  liia  Commeiniun  Epistolicum,  before  meatioueii. 

«  a  2 
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For  it  has  been  demonstrated  tliut  4-  of  aoy  term  in  the  last  column,  is  less- 
tlian  the  term  iieKt.«fter  it ;  and  thereibre-thak  ■f'  of  the  hst  term,  at  whidiyoti 
stop,  is  lew  tiian  the  remaining  terms ;  and  that  lihe  total  of  these  is  teaa  than 

■§■  of  a  third  proportional  to  the  two  last. 

And  therefore  ABCy  E  bong  =  0,75    0,75 

and  E  d  C  y  >  0,05685279  and  <.  0,05685290 

And  A  B  C  d  £  is  <  0^14720  and  >  0,693  U709 

Bkitwhen  AE^BC::  5  : 4,  oraaEAtoKH,  tbenwintbetpaceABCE, 
ernowtbespace  AHKB  (AHs4AB)befirattdas  foUowc: 

8  X  9  X  10)  1.  (0,0013888888  0,0013888888 
16  X  1 7  X  1 8)  1 .  (0,0002042484 1  ^  noOMOAAn  0,0003504472 
18X19X20)  1.  (0,0001461988*  '^^^^^  3)0^0000878204(0,0000292735 
32X33X34)  1.  (0,00002785-20 J  "^flOlMmS* 
34X35X36)  1.  (0,0000233  126 f  ^^^,-^  4.O00002O4735 
36X37X38)  1.  (0,UXX)l9756(5r'^^^  +^P00W^;35 
aaX39X40>  1.  (0,0000168691)  0,00]  856-1200  <  Eab 

But  0,0003504472  l 
0,0000878904  f^-r 
0,00002200737 J 

Therefore  0,001 827 i/io-t 
+0,0000220074 
+0,0000073358 

0,0018564996  >>£ab 

Therefore  B  M  b  (fig.  4)  being  =  0,025.'   0,029 

•Eab>- o„'k:i <^ -'-i ;':c>9  and  ^o.ofii^^-'innf)' 


£Mba  (fig.4)  orEKM  (fig.  1>>  0^02685043  and  '<OfiaS&s6so 

A  HK.M<  0,22314396  and    >0,22S  14349 

Therefore  3A  BCaEsr  2,07944134  Tliererorc  llu- lo^nr.  of  lO 

aiul  A 11  K  E  =  0,2231435  in  to  the  log.  of  2 


ABCd£(whcnA£;BC::  10;  l)=s2,8029830 


a-;  '2,302585 
to  0,693 147  > 


Tou  nJ]  '  raitbtonncAL  tsAjraAcnoira.  9tf 

Bxiraei  ef  a  Zteiier  fwrUUn  m  LaHn)     Bify.  MicoASi  Bbbm,-  Con- 

at  Dantzick,  to  Mr.  Jouy  Hfjt.uvs,  concerning  iome  Chemkal, 
Medicinal,  and  Anatomical  Subjecta.   N"  34,  p,  650. 

In  the  beginning  of  this  letter  Mr.  Behm  conveys  a  well-nwrited  culogFum 
on  Mr.  Bovle-'s  Treatises  on  Colours  and  on  Fluidity  and  Solidity,  of  winch  he 
had  met  with  a  Latin  tran.slatioa.  At  the  same  time  he  expresses  a  wLih  that 
die  UfaMtrioitB  author  would  publish  his  further  expcnmentB  on  the  nature  of 
Millie  bodies.  He  then  observes  that  he  entertains  great  hopes  of  finding  out  a 
liquor,  which,  when  injected  into  tlie  bladder,  may  dissolve  calculi  without  irri- 
tating the  bladder  itself;  also  of  finding  out  other  mixtures  which  may  prevent 
or  attenuirtie  various  visdditiea  that  are  injurious  to  the  stomach.  He  afterwards 
mentions,  that  during  an  attack  of  the  gout,  in  which  he  was  disengaged  from 
political  concerns,  he  made  some  experiments  on  blood,  the  scram  of  which  he 
found  to  be  coagulable  by  a  gentle  heat  and  by  acids,  in  the  same  manner  as  the 
white  of  an  egg;  but  that  it  remained  Auid  when  aUuthes  were  mixed  with  it. 
He  next  enters  upon  a  theor)'  of  the  gout,  whidi  he  supposes  to  be  owing  to 
a  urinous  acrimony,  (orinosa  putrilago)  not  eliminated  by  the  kidnies  or  by 
perspiration  from  the  mass  of  blood,  but  carried  along  with  it  and  deposited 
upon  thdigamoits,  joints,  &c.*  He  hopes  this  sobject  will  be  more  tiioroughiy 
investigated  by  sone  ingenious  person  in  England ;  so  that  the  gout  may  cease 
to  be  aduiowledged  even  by  phyridans  themselves  to  bean  nicunible  affection. 
After  noticing  the  incfficacy  of  the  usmi  remedies,  and  the  salutary  operatioa 
of  the  \s  ann  niirieral  springs  (especially  of  such  as  are  diuretic)  he  remarks  that 
he  had  experienced  considerable  relief  from  bathing  the  affected  limbs  with  a 
liquor  of  his  invention,  wMdi  exactly  resembled  in  smdl,  taste,  and  other  proper- 
ties, those  warm  mineral  waters.  Moreover  he  derived  great  benefit  from  some 
pills  which  were  diuretic  without  being  purgative;  but  (contrary,  he  says,  to 
the  advice  of  physicians)  he  has  found  in  his  own  person  and  in  the  instances  of 
hia  friends,  the  applicatiottof  blisters  to  the  pert  aflfe(^  to  i^veihe  speediest 
and  most  effectual  relief;  though  he  would  not  raeommend  this  lemedy  to 
those  whose  skin  is  liable  to  ulcerate  badly.  Tlien  follow  some  remarks  on 
Highmore's  Anatomical  Act  ount  of  the  Spleen,  and  on  Sylvius's  absurd  theory 
«>f  the  effervescence  of  the  pancreatic  juice,  (which  he  suj^xised  to  be  of  an 
acid  nature)  vdtii  the  bile  in  the  duodenum,  bong  the  cause  of  numerous  dis- 
eases. Mr.  Bdun  says  he  never  could  detect  any  addity  in  the  juice  of  the 

•  Ibe  oMyiwtiBQ af gnoty d<powtfoM hM beea ■ccniatd^  HwiU 
be  Mca  inthe  wiMBinnir  viliawt*  of  ihbtipyflt. 
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pancreas,  and  that  lic  nev^observed  any  ett"er\escence  to  take  place  on  mix- 
ing acids  with  the  Ule ;  but  that  in  radt'experiments  a  precipitate  wit  thvowtk 
down  (in  the  form  of  a  coagulum*)  similar  to  the  precipitation  of  lac  Sttlphnril 
by  acids.  IIcikx!  he  conjectures  that  the  bile  is  Bub«ervieRt  to  chylificationf  bj 
correcting  the  acid  fermentation  of  the  food.'f'  > 

On  the  Fhriefy  of  the  Amual  Tldet  in  severat  Placet  •tf  England, 
By  Dr.  Walus.   N*  34,  p.  658. 

'  my  Hypothesis  for  Tides  I  cast  the  r.anual  high  tides  not  on  the  two  equi- 
noxes, about  tlie  11th  of  March  mul  SeiAember,  nor  yet  on  the  apogee  and 
perigee  of  the  sun,  about  tlie  middle  of  June  and  December,  but  a«  proiTeding 
iroin  a  ooni|dicatnm  of  those  two  causes,  on  a  middle  time  between  ttic  {icrigee 
and  the  two  equinoxes,  as  is  the  grmtest  inequality  of  the  natural  days,  pro- 
ceeding from  a  complication  of  the  same  causes.  And  particularly  for  tlie  coast 
of  Kent,  about  the  beginning  of  November  and  February;  which  agrees  with 
observations  on  those  coasts. 

.  The  last  year  an  account  was  brought  us  of  the  annual  high  tides  on  the 
iS^'Cl^l,  and  at  Chepfitow-bridge,  to  be  about  the  beginning  of  March  and  the 
end  of  September.  Which  though  tliey  agree  not  with  flic  particular  tiiTics  on 
the  coast  of  Kent,  yet  in  general  they  agree  thus  far,  that  the  one  is  about  us 
much  before  the  one  equinox  as  the  other  is  after  the  other  eqiunox.  You  now 
acquaint  me  with  high  ^id^  about  Pebraaiy  32,  about  the  coast  of  FlymouA* 
which  is  later  than  that  of  the  coast  of  Kent,  but  sooner  than  that  on  the  Se- 
vern. And  I  doubt  not  but  in  otlier  parts  of  the  world  will  be  found  other 
varieties. 

The  reasons  of  these  varieties  are  to  be  attributed  to  the  particular  position  of 

thost'  parts,  rather  than  to  the  general  hypothesis.  Tlie  genera!  hj'potheas  of 
tiic  earlli's  diurnal  motion,  from  west  to  cast.  \vouW  cast  that  of  the  waters,  not 
following  so  tust,  from  esist  to  west;  wluch  causes  the  constant  current  within 
the  tropica  where  the.cirdes  are  gnoatest,  westward  from  the  coast  of  A(me  to 
.that  of  America^  which  is  also  the  cause  of  the  constant  eastern  breese  btowintg 
in  those  parts.  But  the  sea  thus  beating  on  the  coast  of  ,\ujcrica,  is  cast  back, 
as  with  an  eddy  on  either  hand,  and  consctjiiently  retiims  troni  the  Amcric.m 
shore  ca&t\\:  id  lowm-ds  the  coast  of  Europe;  where,  the  parallel  circles  to  the 
equator  being  Ic^s,  and  consequently  tlie  diurnal  motion  ilon'er,  it  doth  not  cast 

•  The  precipitate  Iii-rc  nxntlimctl  woiild  consist  uf  aibuincn,  and  jH-rhajw  some  die  resinous 
|>.vU  of  the  bile. 

t  Thi^  idea  of  bik  co-rivtiiig  iLc  nckl  femioitntion  »f  tlic  food  is  coiuUtcnt  with  its  known  COOl* 
positicui^  soda  belug  ubiUined  from  it  by  chemical  aiial)  u. 
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tlie-  wvtert-  ao  strongl}  ^veatwavds  M  between,  the  tropics,  and  so  not  strong 
OMMig^  to  over6one  the  eddy,  whidi  it  meets  with  from  tlie  other  motion, 

whidi  gives  the  sea  a  nortli -easterly  motii)n,  on  the^c  consts,  as  to  its  ii-iuil 
course.  The  current  therefore  of  our  seas  i>eiug  norlli-easterly,  \vc  arc  next  to 
oon.sider,  at  what  times  it  runs  more  to  the  uollh,  ondut  wliat  wore  to  Lite  cast. 
When  it  run^most  nortberly  it  ruin  ttp  the  Irish  eml  so  up  tiie  Severn  i 
when  most  CUterly  it  rutts  straight  up  the  channel,  and  si^  to  the  coast  of  Kent; 
when  between  these,  it  beats  against  Devon^shirc  and  Cornwall,  at;d  those  p.n  t^. 
We  are  therefore  to  consider,  as  to  the  annual  periods,  tluit  the  annual  inution 
of  theetfrtfa  in  tMe  sodiao,'  mdthe^unnl  in  the  equator,  are  not  precisely  In 
the  saaieF  direction^  bat  mtke  on  angle  of  23^  deg.  at  the  equinoxes,  but  run,  as 
it  were,  parallel  at  the  solstices;  and  as  tliey  be  ncnrer  or  farther  from  thepe 
points,  so  is  tlie  incluiation  varied.  Which  several  <lircctions  of  motion  ciuise 
tiie  cuu)|iound  motion  of  both  to  vary  from  the  cast  and  \ycst  more  or  less,  ac- 
ccadng'  as  the  sun**  porition  is  -  fartlier  from  or  nearer  to  the  aolstioes.  And 
tbeiefoire,  nearer  to  the  eijuinoxes,  this  inclination  casts  the  con.^tani  rum  nt  uf 
our  seas  more  to  the  north  and  south  ;  and  further  from  it,  more  to  tin-  ea-t  and 
west.  Which  is  the  reason  why  the  current  up  the  Irish  sea  iii  nearer  to  tlie 
cquiiHiies  at  the  beginning  of  March  and  end  of  September,  and  up  the  Chan> 
nd  or  narrow  seas,  fartiier  fioro  it,  at  the  beginning  of  Fehruaty  and  of  No*. 
vember;  and  against  the  ooasts  of  Devonshire  and  thereabout,  at  aome  inter- 
mediate time. 

7h»c  qf  Ifte  Tkk*  ^bienml  at  Xjendm.  AtUreued    Dr.  Walus. 

By  Mr.  Hekry  Philips.  N"  34,  p.  6"56'. 
Tlie  fine  time  of  the  tides  is  very  rudely  and  slightly  estimated  by  most  sea- 
men and  astronomers;  most  of  them  recltuning  as  if  the  moon  being  upon  such 
a  set  point  of  the  compass  as  the  seaman  caUs  it,  or  so  many  hours  post  the 
meridian  as  the  almanack  makers  tedcon,  it  were  high  ticfe  in  such  and  such  h. 
port  at  alt  times  of  the  moon.  And  thus  they  reckon  the  tides  every  dsy  to 
.  differ  constantly  4flm.  As  for  instance:  A  south-west  moon  makes  a  full  tide 
at  London,,  that  nuist  be  understood,  that  it  is  high  tide  at  London  when  the 
moon  is  three  hours  past  the  merii&in.  Now  this  is  true  indeed  at  the  new  and 
foil  moon,  but  not  at  other  times  of  the  moon,  whidi  few  take  any  notice  oC 
But  nbrsen  ing  this  more  narrowly,  I  find  that  at  London  the  tides  fall  out  at 
the  least  two  point'',  that  is  one  hour  and  a  half,  5Coner  in  the  qitartrrs,  than  in 
the  new  and  full  moon.  Now  this  being  a  ver)'  cunsiilcrablc  diilci-ence  of  time, 
which  might  very  wdl  make  many  seamen  and  passengers  to  lose  their  tides,  I 

*  *  OmitfedliMealettcrfniiiiDr.'Wallli,  pomting  oiAamnlsketBabooktTiz.  SpectmeoaMathe- 
inaticB^  \Ff  Fjiodaou  Du  iJMieiu. 
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<et  myself  to  watch  this  diffeienoeof  Ihe  time  of  ^  tides,  and  to  find  out  some 
rale  hum  to  proportion  the  time  of  the  tides  between  the  spring  tide*  and  die 

neap  tides,  and  I  found  by  many  trials,  that  tin-  tnic  lime  of  the  tiries  might  be 
found  out  to  he  snmpv/hat  sliorter  and  shorter  from  the  new  and  Juil  iTKx>n  unto 
ihe  quartern ;  yet  not  m  an  equal  manner,  neither  g^^adually  decreasing  trum  the 
new Imd  full  moon  until  the  quaiteis;  Init  father  that  there  was  somft  little 
difference  of  alteration,  both  at  the  new  and  faD  moon,  and  also  at  the  quarterai 
and  that  the  p-ratest  difference  fell  out  in  the  nridst  between  them,  agreeing 
very  well  to  a  circular  proportion  after  this  manner :  (See  fig.  5,  |d.  7.) — ^flrst. 
Divide  a  circle  into  11  equal  parts,  or  hoursf  aoooiding  to  the  noon's  niotioii 
or  distance  from  the  ran,  from  the  new  moon  to  the  full. — 2d.  Let  the  dia- 
meter of  the  circle  be  divided  into  00  p:;r!s  or  minute?,  that  is,  according  to  the 
time  of  tlie  ditference  of  titles  between  the  new  or  full  moon,  and  the  quarters; 
which  is  one  hour  and  a  half. — 3d.  Malie  perpendicular  lines  cross  the  diameter 
of  the  drde,  from  tiour  to  luMor.-^th.  Bedum  the  time  of  the  rooon*a  coming 
to  the  south  in  tlte  cirr  I'ufei-ence  of  the  didiB,  and  dbacpft  the  perpendicular 
line  lhat  falls  from  that  point  on  the  diameter;  then  the  prt^portionj?!  minutes 
cut  tliereby,  will  show  how  many  hours  or  minutes  are  to  be  subtracted  from 
the  time  of  high  tides  at  the  new  and  fiiH  moon,  tint  you  may  have  the  true 
time  of  the  tides  that  present  day. 

For  example :  At  London,  on  tire  day  of  new  and  full  moon,  it  is  high 
tide  there  at  three  o'clock,  tliat  is  when  the  moon  is  three  hours  past  the 
mei'idian :  so  that  by  the  common  rule,  the  moon  being  about  four  days  old, 
it  will  be  south  about  three  o*dock,  and  it  will  he  high  tide  three  hours  aAer« 
%vard$,  that  is  at  six  o'clock.  But  now  by  this  rule,  if  you  oomt  this  time  of 
the  moon's  coming  to  the  south  in  the  circumference,  the  perpendicular  line 
which  comes  from  tlirce  to  nine  cuts  the  diameter  in  the  half,  or  at  45  m.  which 
shows  thai  so  mudi  is  to  he  abated  from  the  time  of  high  tide  in  the  new  and 
fun  moons.  So  that  it  is  high  tide  45mln.  before  six  o*clock,  that  is,  at  five 
hours  15min.  and  not  at  .m\  o'dock,  according  to  the  common  rule. 

The  like  you  may  do  for  any  otlier  port  or  place,  knowing  the  time  of  high 
water  at  the  new  and  full  moon  in  tliat  place :  And  it  will  be  done  the  more 
readily,  if  you  set  down  the  time  of  h^i  water  at  the  new  and  fuH  moon  under 
the  diameter,  as  I  haxt  <U)ne  for  London,  where  it  is  high  tide  at  three  o'cloclo 
So  that  when  the  !iio<mi  is  st^utli  at  three  o'clock,  the  perpendiculju  cuts  the 
diameter  at  2  hours  lom.  which  added  to  tiie  time  of  the  southing,  makes  it 
5  hours  ism.  and  so  when  the  moon  is  south  at  nine  o'clock,  by  adding  2h. 
15  m.  you  have  the  time  of  high  water,  w  hich  is  1  i  h.  15  m. 

And  thus  you  may  e;LsiIy  make  a  table,  which  by  the  southing  of  the  flioop 
aiiall  readily  sliow  tlie  time  of  high  tide  at  any  time  of  tlic  moon. 
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An  Aceounf     wme  Booh.  JV*  H$  p-  660. 

I,  W.  Scngwcnfiiu,  P.  D.  de  Ttnntula.  Lugd.  Bat  iGfe,  lamo. 

As  the  subject  of  this  treatise  will  pfcsent  itself  more  than  once  in  the  sub. 
Sequent  volmnp-;  of  these  Tran^njctions,  (See  Lister  hi  vol.  vi.  and  Cii  illo,  in 
vol.  h.)  wc  sliall  only  observe  on  tlic  present  occasion,  that  the  very  extraordi- 
nary effixts  fbimeriy  attributed  to  the  lute  of  this  insect,  and  minutely  described 
hf  this  author,  together  with  the  pretended  cores  by  music  and  dancing,  are 
now  justly  rcferrerl  to  imposture  in  mnny  instances,  and  to  the  influence  of  the 
imap^ination  in  others.  It  is  nevertlieless  true  that  the  bite  of  the  aranea  taran- 
tula  is  not  wholly  innoxious.  On  the  genus  aranea,  sec  Linnaean  Trans,  vol.  ii. 

n.  R^ineri  de  Grsaff)*  M.  D.  Epistola,  de  nonnallis  dm-  Pules  Genitalea 
Invcntis  Novis.  Lugduni.Batav.  1^(18.    (Sec  also  N*  86). 

HI.  Johannis  Van  Home,'f'  M.  D.  Observationimi  circa  Piirtes  Genitales 
in  utroque  Sexu,  Prodromus.  Lugd.  Batav.  1668.    (See  also  N'  38). 

De  Graaf,  1.  R^eeta  the  opinion  of  those  tihat  teach  a  conjunction  of  theses 
ninal  arteries  witli  the  veins  by  visible  anastomoses,  and  that  reckon  the  testicles 
among  glands.  2.  He  aflinns  that  he  has  often  unravelled  the  whole  substance 
oC  the  testicles  to  a  great  length.  3.  He  asserts  to  have  showed  in  a  dear  man- 
ner the  communication  of  the  vesiculsR  seminalea  with  the  vasv  deferentia,  anil 
the  nze,  shape  and  temunstion  of  these  last  in  the  uretbrs.'  To  which  he  tayt 
he  has  sdded  b  veiy  e«^  >iny  of  eumining  the  hody  of  tiie  prostates.  fVom 

*  Regner  de  Gnaf  was  born  at  Schoonhaven  in  ;  be  studied  at  Leyden  under  Dc  le  Boe  Syl- 
vius and  Van  Home;  but  took  hi»  doctor's  degree  at  .\ngeni,  and  practised  at  Delft.  He  was  autlior 
of  the  following  anatomical  treatises;  De  Succi  Pancreatici  Natura,  ^66^  and  l6'66;  De  Vironirn  Or- 
f  tnis  Generationi  Inserrientibus,  1668;  De  MulierumOrgania  Generationi  Inservicntibus,  lb7!3i  De- 
imno  Partimn  GeniiBliuni,  l<i73.  The«e  woe  ooikded  into  one  Svo.  voL  aod  reprinled  afier  Jus 
dcadi  twder  the  title  of  Open  Onima,  Leid.  1677.  He  Aed  pmnaliiiely  when  only  39  yean  of  agt^ 
in  consequence,  as  is  supposed,  of  great  uneasiness  of  mind,  brought  on  by  die  \A-nrm  disputes  in  nhich 
be  wai  involved  with  Swanunenlam.  In  bis  tract  on  the  pancreatic  juice,  be  gives  an  account  o#  a 
way  JMfanih matomkel  »jtperlioeat  whidi  heperftmiieil  00a  living  dog,  opening  the  abdomen,  and 
inserting  a  tnhc  into  the  pancreatic -d»!ct,  for  the  purpose  of  collectii^  tJie  juice  thereof;  to  w  hich 
(with  Sylvius)  he  ascribed  acid  properties.  By  his  other  writings  he  threw  considerable  light  oh  die 
stnictaieaBdaieiof  ifaedifiereut  parts  belonging  to  the  oigans  of  gaieration  in  boili  sexes. 

t  VanHornewas  anativeof  AnMetdam}  hat  be  ^eot  maiqr  jeui  in  Xuly«  imctiuiig  at  Veiuoe* 
Mtit,  add  other  places.  On  his  letam  to  Holfamd  he  mi  appointed  to  the  uiatomical  and  rhinuglcal' 
professorships  m  I-rydrn,  w  liere  he  bestowed  great  pains  ori  ilie  ai  t  cif  injecting  the  vi--  cN,  prepiring 
the  various  part.<i  of  the  txxjy,  and  making  anataniiial  diawii^s.  He  wrote  several  anntumical  treatise^ 
(mch  as  bisNovus  Ductus  CfajrfiAnis,  l^if  De  Duetibua -Saliralibns.  1636;  Microeatnuia  leu 
ManuJuet'o  ad  Histor.  Corp.  Hum.  l66(i;  Prodromus  Obs.  circa  I*artr? Gfnii.Jcs,  UiCkS,  &rc.)  wh'uh 
bxi-c  been  since  repriutod  ia  cnue  8vu.  vol.  under  the  titk  of  Opuscula  Auatomioo-chiruigica,  Lcips. 
1707.  He  died  at  Lqrdea  Jn  Ifif  0,  beijig  only  19  yean  vltgk 
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the  consideration  of  all  which  he  concludes,  that  there  is  but  one  material  of 
the  seminal  liquor,  v^ikh  after  being  secreted  in  the  testicles  isdcpouted  in  the 
vesiculse,  and  ejected  from  thence  into  the  uietbra^  not  (as  Veslingvascits)  hf 

one  but  by  two  foramina.  4.  He  affirms  to  hnvc  an  erwy  and  more  acciirnte  nay 
©f  dissecting  thepe^nis  than  any  other  anatomist  he  knows;  and  he  assiirns  to  tlitt 
muwto  ihsmof  a  frr  other  Ose  thaa  has  been  liitherto  done.    (Sue  3d). 

Van  Home  re&tes  the  above  mentioned  anaHomoses  between  arteHes  and 
reins;  then  describes  tlie  spermatic  arteries  and  veins;  the  pyramidal  figuro 
the}'  make,  where  they  meet  near  the  testes,  the  dirert  nnd  retroc^radc  passage 
of  the  said  arteries  through  the  teales,  and  auefa  a  strange  anastomosis  i>ctween 
the  speonatic  vetns  that  they  represent  a  kind  of  rtte  mroMle  mtet  elc^tly. 
He-jdso  uvUt  not  admit  the  testes  to  be  glaiululur,  but  affirms,  .  (which  is  the 
same  with  the  doctrine  of  De  Graaf)  that  the  whole  substance  of  the  testicles  is 
notiiing  more  than  a  congeries  of  extremely  minute  tubes  (the  author  u^es  the 
term  funiculorum  concavorum)  wherein  the  semen  is  elaborated  and  conveyed ; 
addinig,  diat  if  the  greater<{^ebe  of  the^didymia  be  well  caiteiined,  there  will 
appear  throt;^h  its  membrane  such  anfractus  and  funiculorum  gyri,  as  resemble 
those  of  the  brain.  He  holds  the  eemcn  to  consist  of  three  different  fluids,  one 
of  which  comes  from  the  testes,  another  from  the  vestcuke,  and  a  third  irom  the 
prostate  glands.  Hejiediioea-fiom  the.woBderfidBcteof  Ihe  stmeture  of  the 
penis,  tensionem  ejus,  ct  impctiloMuti  .fOSiitiir-  per  eundem  ejaculationem.-— 
He  asserts,  with  Stcno,  tliat  mulierum  testes  esse  ovario  in  oviparis  analogos,  they 
ctmtaining  perfect  eggs  full  of  liquor,  and  encompassed  with  a  skin  of  their  own.* 

Obtervttiiam  on  Det^iiess.   Bij  the  Rev.  Dr.  fTiiuJM  HoLDSX.f 

35,  p.  665. 

A  yoitng  pcntleman  was  born  deaf,  and  eontinned  (lunib  till  the  age  nf  lO  or 
J  1  years.    His  mother,  when  pregnant  with  him,  received  a  suiUlen  fright ;  by 

*  Fiirther  in&mxiatiao  rdatire  Id  die  male  Ofgw  of  genentioa  maj  be  obtained  bf  nfming  to 
HaHei't  Obwnr.  de  Viit  Soninia  in  the  46di  vohinie  of  the  Thilonphicd  IVniMctiaiifl,  and  to  Momo'e 

Dl'iiert  dc  Testlha-i.  Concerning  the  itscs  of  the  vesicula  (eminales,  the  J.ue  Mr  J.  lliintt  r  cnicr- 
taiool  aonie  singular  apinioiM,  oat  trairanted  the  (tractuic  and  connexion  ot'  these  parts  in  the 
homan  aulgect.  See  hb  QlMeivaitim  oa  certani       of  Aa  Ajdatal  BanidSd  ipaciaNaa 

of  the  serpenliiie  vesadit  or  semini/erout  tube«  of  the  testicle^,  flfled  Mtb  qdidailver«  ai*  le  be  aeen 
in  the  private  anatomical  miiscunis  of  this  meirojxtlis. 

f  E>r.  Holder,  a  learned  divine,  and  skilled  in  the  sciences,  was  netur  of  Blechingdon  in  Oxford- 
Aire.  At  the  restoration  be  took  hU  doctor's  degree,  became  nibaltnoner  to  the  king,  and  a  IcUow  of 
die  Rojral  Society.  He  h.id  great  bkill  in  teaching  deaf  persons  to  speak,  and  wrote  a  tiealiae  on  tbat 
art.  He  was  also  well  sktik-d  in  miuic,  and  published  a  treatise  on  the  Natural  Grounds  and  PritRipK-a 
of  Harmonjr,  in  8vo.  Hit  otber  worfca  are,  A  IKscoarsc  on  Ttoe,  in  Hvt^  Also  some  coo- 

«i«v<nial  papers  agaiiut  Dr.  WaiU1i»  00  the  maftoMbing  deaf  peia^  Dr.  Uoldiet  dial 
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occasion  of  which  the  child's  head  and  facie  were-  a  little -Retorted,  the  whole 
right  ffde  bdng  tomcwhat  derated  end  the  left  dqitcMeil,  s»that  dwpnaagie 

of  his  left  ear  wai  quite  shut  up,  and  thiitoftho  right  ear  proportionally  dtfr- 
tended  and  too  open.    This  gentleman  being  for  «ome  time  re^xjirimtnided  to' 
my  care,  amongst  other  tilings,  I  spent  some  thougijts  in  !>carchiiig  the  caiwe 
of  his  deefiien  in  the  en*  wh6ae  passage  was  open.   And'having  foiMd  that  tlie' 
auditory  nerve  wm  not  perilled,  but  that  he  could  hear  Uie  stNftid  of  a  lute- 
Btring,  holding  one  end  thereof  i^i  liii  teeth,         It-k-  ^om^-  wrr'(»pfion  vf  :my 
very  vehement  sound,  I  supposed  the  defect  to  lie  in  the  want  of  due  tcnfiun 
of  the  tympanum  of  his  ear ;  whose  uae  I  took  to  be  only  td  preserve  the  audi, 
tory  nerve  and  biain,  aiid  inwaid  pertt  of  the      from  oiahniHi  injtaiy  hy  'eM, 
dust,  &c.  and  to  be  no  more  to  hearing  than  glass  in  the  window  is  in  a  roonT 
to  seeing,  i.  e.  as  the  one  intromits  light  withont  cold  or  offence  to  those  in 
the  room,  so  the  other  permits  sound  to  pass ;  and  shuts  out  what  else  mi^t- 
offend  the  organ  $  ta  appean  in  ttie  esperiment  cfhntkii^  tlie  tympanum  of »' 
dog,  who  hears  never  the  wone  ibr  mne  tem  weeks,  -  tHlHiAier  caoMt^  -as-obld^ 
&c.  vitiate  the  organ.* 

But  for  tlie  free  passage  of  the  Fcnhd  into  the  ear,  it  is  requisite  that  the 
tympanum  bc'tense  and  hard  stretched ;  oUierwise  the  laxness  of  that  mem*' 
farane  will  certunly  deaidcn  and  chii^>  the'aoiiaid. 

Now  as  to  the  case  of  the  yttvorg  genUenuD  before  mentioned,  }  supposed 
the  requisite  degree  of  tension  of  the  tympanum  to  be  wanting}  and  that  if  by 
any  remedy  it  could  be  restored,  I  assumed  that  he  might  recover  his  hearing  iu 
that  ear:  to  which  end,  I  advised  hisflMMher to  enuolt  wittf  leuiied  physictani. 

Mons.  JJAvttiF.  M.iRioTTF's-f  netu  Discovery  touching  Vision;  with 
Mom.  Pecqult's  Anstver:  both  commumcated  by  Mom.  Jostel. 
N'  35,  p.  668. 

Having  often  observed  in  atiatomical  dissections  of  men  aa  wdl  as  brutes, 
diat  the  optic  nerve  does  never  answer  just  to  the  middle  of  the  bottom  of  the 

•  TtefiKt  hen  mentWneJ  et  Hm  luaring  bdng  inpilnd  ia  eiptirinatt  mads  oa  dag^  a  fbw 

weeks  after  the  pfrforstion  of  the  manbrina  tymfniiii,  would  be  an  objection  to  tJie  molL-rn 
chirufgkal  remedy  against  de»fnm,  (Sec  Attle/  Cooper  in  the  Phil.  Tnu».  tor  16CX)  nnd  isui) 
were  k  Dot  poaiible  to  oountenict,  in  a  gptat  tmnara,  tfie  dl^  ifijorioo  hnpRS* 

aoof  of  the  atnio»phere,  by  wool  or  cotton  ocrauonally  introducod  into  the  ctvily  of  tlic  tar.  * 

t  Eduniiid  Mariotte,  an  rminent  French  philoiopber  and  nutJiematictan,  wasi  bora  iR  Dijoo,  antf 
di«d  in  tlie  year  Id -si.  Mariutte  became  prior  oif  jBt.  Bibitin  near  Dijon,  and  a'  member  of  the 
Acadenqr  of  Sciences  of  pari»  io  Ib'bd,  to  which  he  cammunMNted  a  cwmber  of'  Cnriaas  aitd  vahiaUer 
paperi,  iriucfa  wan  prinnd'ia  die  collection  of  dwir  niniaSii  in  vis.  fioaa  ml.  1.  to  vd.  a. 
Butatthis  waiki  wtvo  coUiMted  into  S  vols.  4!o,  nml  piioled  at  Leytei  n  1717.  Mwinttt  was  c 
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•ye»  j.  tf.:to  the  phee  wiiera  is  made  the  picture  ct  the  ol)$eets  we  diiectty 

look  on  ;  and  that  in  man  it  is  somewhat  higher,  and  on  the  side  towanU  the 
nose ;  to  make  therefore  the  rays  of  an  object  fall  upon  the  optic  nerve  of  oiy 
e^e,  and  to  find  the  consequence  therepft  I  made  this  experiment : 

I  faatened  on  an  obscure  wall,  aboat  the  height  of  my  eye,  a  small  round 
paper  to  serve  me  for  a  flxifd  pc;int  of  vision;  and  such  another  on  the  side 
towards  my  right  hand,  at  the  distaner*  of  :i!)out  two  feet ;  but  somewhat 
lower  tlian  tlie  first,  that  it  might  strike  the  optic  nerve  of  my  right  eye,  whUe 
I  kept  my  left  shut.  Then  I  placed  myself  over  against  the  first  paper,  and 
diev  badL  ,by  fitfjie  and  little,  Iseeptng  my  right  efe  fixed  and  very  steady  upm 
^  same ;  and  bdng  about  ten  feet  dktant,  the  second  p«|ier  totally  dis-^ 
appeared. 

That  this  cannot  be  imputed  to  the  oblique  position  of  the  second  paper,  t» 
evident,  as  I  can  tee  odier  olgects  further  to  the  side  of  it;  so  that  mie  would 
bdieve  that  the  second  paper  was  taken  away,  if  one  did  not  find  it  again  by 

the  least  stirring  of  the  eye. 

This  experiment  I  made  often,  var)ing  it  by  different  distances,  and  remov- 
ing or  approaching  the  papers  to  one  anotI\cr  proportiuiialiy.  I  made  it  also 
with  my  left  eye,  by  keqring  my  right  ibut,  after  I  had  fbteaed  the  second 
paper  on  the  left  aide  of  roy  point  of  vision,  so  that  from  the  situation  of  the 
parts  of  the  eye  it  cannot  be  doubted  but  that  this  deficiency  of  vision  i«  upon 
the  optic  nerve.  , 

TUs  disoovery  I  communicated  to  mmy  of  my  friends,  who  found  the  same 
thing,  though  not  always  at  the  same  distances ;  which  difference  I  ascribed  t» 
the  different  situation  of  tlie  optic  nerve.  'Some  at  the  di>tanci'5  mentioned 
have  lost  sight  of  a  poper  eight  inches  large,  but  others  not  so  seen,  which 
must  be  caused  by  the  different  magnitudes  of  the  optic  nerv  e  in  clitit  rciit  eyes. 

TUs  experiment  has  given  me  cause  to  doubt,  whether  vision  was  indeed 
performed  in  the  retina  (as  is  tlie  common  opinion)  or  rather  in  that  other 
membrane  which  at  the  bottom  of  the  eye  is  fccn  through  the  retina,  a!!<!  is 
called  the  choroidcs.  For  if  vision  were  made  in  the  reJuia,  it  scetns  thut  tlien  it 
should  be  made  wheiever  the  retina  is ;  and  «ince  the  some  covers  the  whole 
nerve,  as  well  as  the  rest  of  the  bottom  of  the  e\e,  there  apjicars  no  reason  to 

me  why  there  should  be  no  vision  in  the  place  of  the  optic  nerve  where  it  is : 
* 

good  maibemalici;  11  for  the  age  he  lived  in,  and  was  the  first  Frt  ot  li  phi1o<<^lKr  whoapfdleil  imicli  lo 
expcriincnuil  ithy&lcs.  llwkwof  tbe  ibock  orcu]li!.tun  ufUidiLii,  tlic  liu-nn,-  of  tb'.  ii  iri-  aivl 
moiiun  of  fluids,  the  nattireof  TuioO)  sod  df  fhe  air,  mnrp  pwirticn^triy  rnyiqi'd  his  attcniiott.  And 
he  Wj..  rorHarkaWc  for  carrying  Lwio  hiis  philoiophiRil  n-scan  hv-n  that  spiriiof  scrutiny  and  iincstiga. 
lioo,  iqaeceaiaiy  to  ihoie  who  would  auks  any  coouderable  prvfjrea*  io  diacoveiy  ur  iwpiovesteat. 
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on  the  contrary,  if  it  be  in  the  choroides  Uiat  viston  is  made,  it  seems  evident 
tiitttheraMoniriiy  dKnisMiwontfaeoptb  is  becaiiflte  tint  inembnuie 
(the  dKWoidea)  ports  from  the  edges  of  the  said  nerve,  and  does  not  oovet  thft> 
iniiddio  as  it  does  thft  rest  of  the  bottom,  of  the  eye. 

.  ThfjeUimu^  u  M.  Feeqitefs  AxMBtr  to  M«a(oi«^ 

Every  otie  wonders  that  ik>  person  befiwe  you.  has  been  aware  of  this  priva- 
tion of  sight,  which  every  one  finds,  now  you  have  given  notice  of  it.  But  as 
to  tlic  result  }ou  draw  from  this  discovery,  I  see  it  not  sufficiently  cogent  to 
abandon  the  opinion  of  the  retuia  being  tlie  principal  organ  of  vision.  For 
it  wflllwstiflM^t'iioirtotakenotiee,  thatat  the  |d»oe  of  the  optic  nmediere' 
js  something  that  may  veiy  well  cause  this  loss  of  the  object.  Tliere  aie  the 
vessels  of  the  retina,  Oie  trunks  of  which  are  large  enougli  to  intercept  the 
vision.  These  vesbciii,  which  are  only  ^enunifications  of  the  vmsand  artenest 
are  derived  from  the  heart,  and  having  no  oommunioation  the  brain,  they 
cannot  carry  Ifaithcr  the  species  of  the  objiects.  If  therefore  the  visual  rays, 
issuing  from  an  object  fall  on  tliese  vessels  at  the  place  of  their  trunk  or  main 
body,  it  is  certain  that  the  impression  made  thereby  will  ])nMUife  no  vision, 
and  tiiat  tiie  picture  of  ttiat  object  will  be  deficient ;  as  when  on  a  wliite  paper 
inan  obscttBe  chamber  there  is  some  Usdt  or  in  it  some  hole  of  a  oon> 
mderable  size :  for  the  more  sensible  tins  blackness  or  hole  is,  the  more  of  the 
imagre  of  the  object  it  intcn-cpts  from  our  eyes.  It  is  not  so  in  respect  of  the 
small  ramihcations  that  issue  from  those  trvtnlu,  and  shoot  mto  the  retina. 
For  if  th^  be  met  with  at  the  place  of  the  bottom  of  the  eye  where  vision  is 
nuMle  distinct,  theiy  will  not  render  the  image  of  the  object  dclicicnt,  because 
they  are  so  small  as  not  to  be  sensible.  Thus  it  is,  that  in  looking-glasses, 
when  they  want  lead  or  tni  in  any  place  larpe  rnough  to  be  perceived,  Llie 
image  we  there  see  appeal's  to  luive  a  hole  ;  w  lucii  happens  not  when  tliere  is 
hut  SO  small  a  one  as  m^  be  made  by  the  point  of  a  needle. 

Thus  much  lieing  observed  as  to  the  deduction  made  from  this  experiment, 
I  ?han  further  note,  that  that  paper,  the  sight  whereof  is  lo«5t,  must  be  further 
of!"  or  nearer,  according  to  the  diversity  of  the  structure  of  eyes.  Fpr  some  lose 
this  paper  at  the  distance  of  two  feet,  some  at  a  less,  others  at  a  greater  dis- 
tance ;  .<;ome  lof^e  it  a  bttle  higher,  othen  a  tittle  lower,  acoording  as  the  trunks 
©t  the  vcs^cls  are  situated  in  respect  of  the  optic  neiTe ;  and  some  lose  more 
of  it  than  others,  according  as  those  vessels  are  Inrirer  smaller.  And  because 
it  is  hard  to  determine  precisely  the  place  where  the  object  lost  in  all  sorts  of 
eyes,  we  have  ground  to  believe,  that  this  loss  is  not  always  made  on  the  extent 
of  Ibe  nerve  wtiettf  the  retina  isy  but  sometimes  on  the  side  of  it  where  the  cho- 


roides  ii  Iband.  Fbr  the  tranks  of  the  veMeb  of  the  retiiu  arc  hrgs  and  long 
ehougfh  to  extend  on  thin  or  that  side  of  the  n  r\-e«andaotohideaoine|witof  the 

choroides  according  to  their  magnitude.  And  in  this  case  if  will  be  true  that 
vision  is  not  made  in  all  the  parts  where  the  choroidej;  i;s  found,  thou|i;b  they  be 
exposc<l  to  the  light.  Which  may  very  well  give  a  check,  to  your  opinion,  for- 
MRiQch  as  those  tninka  woukl  hinder  tfie  otjiKtB  fidKng  on  them  from  oomii^ 
to  the  dioroidea  i  which  would  render  the  image  defident  in  that  plaoe,  in' je-. 
gnrd  that  thohe  species  would  not  be  dde  t6  Qiake  an  inpiaakNi  on  the  ttgok 
of  vision  through  ttuMe  vessels.  ,  . .  ' 

In  the  mean  time  noch  a  diaooveiy  aa  thb  ecdd  noi-be  Umg  widKMit  being 
'  conliniied.  For  at  the  secret  of  your  etperiment  cOnrfsts  in  icontriving  that  the 
picture  of  an  object  may  fall  just  on  the  optic  nerve,  or  thereabout,  M.  Picaid 
hn'i  devised  a  way  by  which  an  object  is  lo«t  keeping  both  cj'csopcn,  by  letting' 
tiie  image  of  llie  object  full  on  both  Uie  optic  nerves  at  one  and  the  &ame  ttme^ 
after  this  mannert 

Fasten  against  a  wall  a  round  white  paper  of  the  sii:e  of  an  inch  or  two,  and 
on  the  side  of  this  paper  pnt  two  marks,  one  on  the  riglit  tlic  other  on  the  left 
side,  each  about  two  feet  distant;  then  place  yourself  directly  lidbrc  tiie  paper, 
at  the  dtstanoe  ofisiboot  viae  feet',  iuid  pat  the  end  of  jwur  finger  opposite  both 
eyes,  so  that  it  ntfy  hide  from  the  right  eye  the  left'matlc,  and  from  the-left 
eye  the  right  mai  k.  If  you  remain  firm  in  that  posture,  and  look  steadily  with 
both  eyes  on  tlic  end  of  your  fincrpr,  the  paper,  which  is  not  at  iill  covered 
thercb}',  w  ill  altogether  dt&appcar;  wlucii  muiit  be  the  more  surprising,  because 
widioat  this  particular  eneounter  of  die  optic  nerves,  iidiere  no  vision '  ta'madii^ 
the  pApcf  would  appear  double,  the  reason  of  which  is  suffidently  known. 

The  application  of  this  method  is  e.nsily  made  to  that  of  yours.  For  when 
one  looks  steadily  with  both  eyes  on  the  end  of  one's  finger,  held  before  the 
marks,  it  b  the  aame  thing  as  if  you  <£rected  each  eye  by  itself  to  the  place 
which  is  to  be  looked  on  to  lose  i3m  paper;  ao  that  one  mty  wUh  both  s^db 
the  aame  thing,  that  yaa  do  with  one,  keeping  the  other  closed; 

Letter  finm  Dr*  Tatcswr  Clasgm,  ene^  Ium  Majesty  $  PhyMme  * 
m  On/mary,  ameermng  tome  AtuUenueed  DUeeveriet  and  OiaenMN 
iionst  particularly  the  Origin  ef  ihe  htfeeiien  into  Veins,  the  Trant* 
■fuwm    BAwrf,  eaa  the  Orgam  qf  Geiuraihit.       35,  p.  (572. 

After  some  prefatory  remarks  on  the  state  of  medicine  and  physiology  in  his 
days,  Dr.  Clarck  animadverts  upon  the  abuse  of  experimental  philosofihy;  by 
which  some  (he  is  persuaded)  have  acquired  a  temporary  unmerited  fagiel 
fVom  this  charge,  however,  be  except.^  among  anatoihisls;  Asdlius,*  tfie  ifia^ 
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ooverer  (though,  as  Asellius  himself  acknowledges,  the  accidental  discoverer)  of 
the  lacteals ;  Peo^uet,-j-  the  discoverer  of  the  thoracic  duct;  and  Bartholine^  and 
Rudbeck)^  who  by  chance  hit  upon  the  lymphatica  wbUe  they  were  haideA  in 
tndhg  the  lacteals;  though  Dr.  C.  asserts  that  his  countryman  Jolif,  while  he 
was  examining  the  spermatic  \TS8els  in  l652,  tying  a  ligature  above,  and  with 
his  hand  squeezing  tlic  tci>ticle  and  its  involucra  beneath,  in  order  lo  render  the 
Uoocl'veMeb  'iwim  turgid^  unexpectedly  saw  ior  thefiiat  thae  the  lymphaUe  vea- 
aela  in  like  .oiflnner  lendered  tiugid4  These  observations  aie  followed  liy  some 

•  Caspar  AwDius  was  bom  at  Cremona,  and  taught  anatomy  In  tti(itinnr«nit)rari*avia,  with  great 
celebrity,  in  llitf  iR'^^intiiiig  ul' ihc  ITlh  a-nlur)-.    In  lif  ciisrox iTi'd  tlic-  I.u  tc.ili  in  l!io  i'.n.--.clitery 

of  a  <kig.  He  drew  up  an  accurate  deacnption  uf  theie  vessrls,  illustrated  by  coluured  |ilate»,  in  • 
Wkciifid«dXllHMttao'daX4ctil>w«nlMMia  Vei^  imMUiad  at  HOm.  in  1627,  the  year  aAer 
hU  <3e»tb.  These  vessela  had  Vx'cn  seen  by  ErasKtmtiis  many  (.ennirles  hcftin-,  in  ihe  rneMT.tt-ry  of 
^oots;  but  uo  £irther  notice  had  be«n  taken  of  tiicin  uuiil  Hi^y  wt;;c  dgaiti  tieu-ctni  by  iUciiit^ii  111  hit 
aoatiiaikal  iaveit^tUlns. 

t  Some  biognphkal  notices  of  tiii*  ■nataoiiit  lunre  lieeagiveaat  p.  l63,  voL  L  of  ibii  Abric^ 
mmt. 

I  Thomaa  Bartholine,  coe  of  the  greatest  anatoniists  of  the  1 7  th  ceMbUf,  was  tiie  son  of  Caspar 
Bartboline,  (a  man  of  uoivenal  cruditiua,  and  equally  dirtimHiihfd  as  a  theologian,  a  philosopiierj  and 
physician)  and  was  bom  at  Copenhagen  in  I616.  He  ipent  many  years  at  foreign  mtiverdtiei^ 
ll&velling  through  Holland,  Fmnce  and  Italy.  On  his  a  tiiin  to  Copenh.igen  in  1647,  be  was  at  first 
nwde  pnifeiaor  of  mathematics,  but  afterwards  filled  the  anatomical  and  medical  chair  in  that  univer* 
rfty*  In  tliia  litnaHon  lia  tSioDveMd,  in  cxNijun^oB  widi  RndlieclE,  tho  If  uifjliade  Teiieh.  He  aim 
traced  the  ewrie  of  the  thoracic  duct  in  the  finnian  suliject,  confirming  and  chicidatinjr  Pcrqi.-t's  de- 
■criptiuu  liicreof.  His  anatomical  and  mcdtmi  u  rtljug»  are  wry  iiumrrous.  Next  to  his  iracrs  con- 
cerning the  lymphatics,  lacteals,  and  Jioraric  duct,  the  chief  an-  liii  eiiition  of  his  father's  Irulicutionea 
Anatamica:,  witti  notes  and  copious  addition!  of  liia  own j  liia  CoUes>(un  Anatonnicinn}  hia  HialoiiB 
Anatomiat}  his  Epi'stnlz  AnatomtcK  j  his  Dimertalio  de  Medidna  Danoram ;  bit  Cista  Menfica,  and 
bis  Orationcs  Varii  Argumenti.  He  wus  liesiJes  a  principal  contribuiur  to  ihe  Aiia  Medici  aiiJ  I'lii- 
Iwapbica  Ha6iiensia.  live  nuiqljer  of  his  worlcs  would  hare  been  still  greater,  had  uu  his  libnttjr 
and  MSS.  been  dealniyed  Urn  in  l&O.  Thia  celebrated  nam  died  in  ItiSO,  i^ad  6*.  Somo 
yenrs  bcf^trc  Ms  death  he  was  appointed  physici;jn  to  Chrlstl;in  the  Vdi,  waa  midn  rector  of  (be 
university  ot'  Copenhagen,  and  had  other  honours  conferred  upon  him. 

^  Ohms  Rudhedt  was  bora  at  Aroma  in  Weatmaria,  a  proirioce  of  Sweden,  in  l630.  Il6waa|Hia* 
fessor  of  physic  in  the  miiversify  of  ITp^^]^  and  founder  of  the  botanic  gardm  thrrr  The  lymphatics 
of  the  liver  (which  he  cJlcd  (luciiin  hepatis  aquosm)  were  ditrtiuverssl  by  Imu  and  iiartholine  jointly. 
He  undertook,  with  the  a*>i^i;uitc  ot  lii*  son,  a  magnificent  boianical  work  in  tblio,  entitled  Carapi 
Sipiii  but  loit  most  of  hu  MS.  in  the  great  canft^giatio6  which  happened  at  Upsal  in  17  ol,  during 
wfeidi year  lie  £ed,  aged  73.  Beiidefl.bis  inotomScal  ExercilaUo  exbibena  ductus  he|wtis  aquosoa,  -tto. 
16  V  ;  :  !  the  botanical  undertaiting  above  mentioned,  he  also  wrote  a  bn^  hutorical  and  archaiologi. 
cal  work,  entitled  AtlanticaahreMaolieim,  in  3voii.lbliQ.  It  is  and  that  he  perianwd  the  CKaonn 
eperatwn  npon  M*  own  wife,  t»  meoesifidlf  at  to  lave  Ixith  roodier  and  child.  Thla  ww  certunly 
au  in  rnnr of  great  chiruigical  inixcj)idiry  m  well  as  «kill.  Fragnienit  of  she  Campi  Elysii  were  pub- 
lished  ^me  years  ^o  by  Dr.  £.  Smith,  purchaser  of  the  liunaean  Museum,  ibuoder  of  the  linnaraa 
.Boda^  in  LaQdait>  and  «ne  €f  tlMi  dm  bo«aaira  of  Ike 
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reflections  on  Bartlioline,  for  his  insinuations  that  Pauli,  of  Venice,  wns  ac- 
quainted with  the  circidationof  the  Uood  before  Hbrvey  *  published  his  account 
of  it  J  wbeoeas  it  is  certain  that  whatarer  knowlc^lge  Bwdi  (between- whom  end 

Harvey  there  was  a  long  established  friendship)  might  have  had  of  this  subject* 
it  mnst  have  been  derived  tliroiigh  the  medium  of  the  Venetian  envoy,  then 
in  England.    He  afterwards  proceeds  to  observe,  that  although  he  liad  been 
diligently  engaged  for  several  years  past  in  mixingrvanous  liqncws  irith  the  bbodr 
of  living  animals,  and  had  infused  into  the^rculating  mass  not  only  a  variety 
of  alimentary  drinks  (potulenta)  to  the  quantity  of  2  lbs.  but  had  likewise  made 
similiir  trials  with  emetics,  cathartics,  diuretics,  cardiacs,  and  opiates,  as  well 
«s  the  tnmsTusioii  of  bkwd  itself;  yet  he  confesses  he  still  entertains  many 
doubts  as  to  the  utility  (ami  In  some  instances  the  taSety)  of  sudi  experiments, 
in  a  medical  point  of  view.    At  the  same  time  he  is  ready  to  allow  that  the  in- 
fusing of  diflercnt  liquor?  into  the  vi-ins  of  animals  may  answer  some  anatomical 
purposes,  and  teiul  to  throw  light  upon  tile  nature  and  composition  of  the  blood.' 
He  is  further  of  opinion,  that  in  sudden  and  profuse  hsfrmoirhages^the  transfu-r 
oon  of  blood  may  possibly  have  the  effect  of  recruiting  the  exiiausted  frame  in 
a  speedy  and  powerful  manner;  in  support  of  which  opinion  he  appeals  to  the 
experiment  witncssetl  by  Mr.  Oldenburg  and  himself,  of  an  animal  which  was 
bled  until  it  was  seized  with  oonvulsions,  and  apparently  in  a  dying  state,  being 
Kstoied  to  its  fbmier  vigour  in  the  space  of  seven  minntes,  1^  trsnsfiising  into  it 
Ae  blood  of  another  animal  of  a  different  species.    Nevertheless  he  doubts 
much  of  the  applirahilily  of  transfusion  of  blood  to  the  cure  of  diseaM-s  in  pe- 
ueral,  and  particvilarly  of  the  possibility  of  conferring,  by  its  means,  upon  |)er- 
sons  far  advanced  in  years,  the  health  and  vigour  of  youth.   In  regard  to  the 
infusing  of  natrimental  or  medicated  liquors  into  the  veins,  he  justly  suspecta 
that  no  such  liquors  can  be  really  beneficial,  unless  they  previously  undergo 
those  changes  in  the  first  concoctions  which  render  thcni  tit  for  being  mixed 
with  the  circulating  mass.    Much  of  what  loUows  relates  to  the  priority  of  the 
Asoovery  (daimed  by  the  French  and  other  foreigners)  of  the  truisftision  of 
blood,  and  the  injecting  of  medicated  liquors  into  the  veins.    Dr.  Clarck  shows 
(as  Mr.  OUlenbni-g  had  done  Ix'fore)  that  both  these  experiments  originated* 
with  the  English ;  Dr.  Lower  iiaving  been  the  first  who  performed  transfusion 
on  brutes,  and  the  FVench  anatomist  Dr.  Denis  the  first  who  tried  it  upon  man. 
The  account  of  Dr.  Lower's  experiment  was  published  in  the  FhiL  TVans:  for 
Deceroler  but  nothing  was  heard  of  Dr.  Dais's  operatiaD  until  March 

•  An  oppoituui^  wiU  luaeafter  «om  of  gWing  siHue  aceodnt  of  this  great  phyMdio's  dbooveriSB 
andmitimii.  . 
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in  the  following  yrnr,  1 667.  Dr.  C.  then  rectifies  an  error  into  which  Mr.  Ol- 
denburg had  fiUlen,  respecting  the  time  when  the  expehnnent  of  infusing  hquora 
into  the  vans  wm  Snt  ttkA  by Dr.  CtunstofAwr  'WTdn't  dhoMdg  that  it  -vm 
performed m  the  houaeof  the  French  ambassador,  the  Diu  tie  Bourdesmx,  in  the 
year  1 637,  a'lt^  not  T  65p,  as  would  appear  from  Mr.  Old  nburg's  statement.  And 
ll>e  experiment  (he  says)  was  several  times  repeated  in  the  course  of  that  same 
year,  hi  regard  to  a  certain  Hamburgh  physician  who  would  attribute  the  in- 
vention of  infvring  liquors  into  the  veins  to  his  countrymen  (the  Gennans), 
■tating  that  he  had  heard  of  the  experiment  being  made  in  the  presence  of  a 
princf  of  the  Palatinate;  it  is  accounted  for  by  the  circumstance  of  the  experi- 
ment liaving  been  performed  before  the  F^atine  Prince  Rupert,  in  England, 
^trough  wluNe  tiomflpondence  the  'fiinie  oS.  it  nug^t  easily  pass  into  Gernuny. 
Moreo\^r,  Dr.  Clarcfc  remarks,  that  it  appears  from  this  physician's  own  words 
that  he  had  never  tried  thi«  opemtion  (tboiigh  he  mf  heittd  tboi^t  of  it)  at 
the  time  he  mentions. 

Dr.  Clarck  then  observes,  tliat  with  the  present  letter  he  sends  a  drawing  of 
the  vaaa  defeientia  and  veiriciilis  seminidcB,  >qMtsentin|r^tlieni  in  the  state  in: 
ivhich  they  were  cut  out  of  the  human  body  by  Lower  and  himself.  He  con- 
gratulates De  Graaf,  •  or  rather  himself,  that  they  both  should  have  hit  upon 
ttic  same  discmery.  So  evident,  he  says,  is  the  communication  between  the 
vasa  delerentia  and  vesioabB'  semiiiales;  thkit  tf  a  penon  ingects  a  liqiior  into 
tile  vas  (leterens^  not  ajpi^le  drop  of  it  will  get  into  the  uretlira  before  it  has 
reached  tlie  upper  extremity  of  the  ve^ieulac  semin^Jes.  For  in  tin-  angic  A  (soo. 
figure  1 ,  plate  3),  this  communication  is  so  coi^^ecj,;^^  the  ycsiculae  semiiiales 
must  be  entity  611cd  beibre  any  of  liquor  ( can  totke  ba^  way  into  the  cii»«. 
tkrn.  He  aUowf  that  the  vemen  lAj^tted  into  the  ure^ira  by  two  fofamina; 
but  he  cannot  readily  assent  to  De  GraaPs  doctrine,  that  there  is.  but  one  ma- 
terial of  the  seminal  fluid  (unam  soluuimodo  esse  matcriain  semiiiis);  fur  if  the 
testicle  diflei:s  in  its  structure,  colour,  and  substance,  from  the  epididymis,  in 
^ttb  wait  manner  as  the  epididymis  differs  from  the  prostate;  and  if  in  diesc; 
several  parts  we  meet  with  juices  tliait  are  of  a  different  consistence  and  cokfur, 
lie  infers  that  different  materials  of  the  seminal  fluid  are  elaborate<l  in  them. 

With  regard  to  De  Gr^Ts  and  Van  Home's  assertion,  that  the  substance  of 
4he  testicle  is  notliing  but  a  conglomemtioQ  of  foniculi,  or  fstherextreniefy  mi" 
nnte  tubc^i ;  this  fiict.  Dr.  Clarck  remarks,  was  known  to  himself,  as  wdl  as  to 
BioUui'f'  and  odiers,  before*  But  although  these  fiinicoU  nuijr  be  drawn  out  to 

•  Of  whoce  anatomical  labour*  an  acoooot  has  been  already  gwen  at  p.  tM .  <S«e  aiw  N*  3«).  ■ 
t  JiilioBMsnimtfaeaoaofsflqriicisBcfdieMneiiame^  sad  «M  bora  ■ald77amn^wbal• 
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a  certain  lengthy  yet  he  says  lie  could  never  rind  that  the  wholo  wtwtwoe  9$ 
thet^tes  could  be  untwined,  like  jam  from  the  spindle.  '  '■'■r.d  -^  'j'Aitt^ 

^rlD  ifae  cbadiMH^  Iwtdf/hiHetteir^  '19r.  €.-|jtvtti  natton  of  hi»inteBlto» i< 
oolbiniiiuoatihg  to  tlie  wbllil'ihis  dbieinfvtioite  ooi  thd  diif;iBit«f  gii£:neration,  trfil 
oh  impregnation  in  the  huhiikn  stil^ect,  tracinp^  its  progrei^  from  the  first  fort- 
night to  the  seventh  and  eighth  months  $  deduced  from  dat%  fnraisbedjpartijr 
by'iMkfiu;<  iiMiifWiit^'^jdiwoitiohs  of  ;«ibm«h  dytag-tk  difibeBt=pcHoifeiMf 
gtstationv'  '-f-'j  r  ^'*ifStti^yf 

Explnvntinn  f>f  the  figures  reftrrr^d  to  in  thit  Letter. 

Figure  1  exhibits  pan  of  the  vas  deferens  with  the  vesicuhc  seminales  of  one 
aide,  as  they  appeared  before  th^  were  cut  out  of  tiiu  body.  A,  The  an^  of 
copnuniBiitiaii.  Theii^^iextnmity  of  tiie  vn^^  A 
va»4efemns  where  s'^uwD  iB|aclkig  pipe  was  inserted.  <  D,  TIBb  SttUfMo  vikudll 
opens  into  the  urethra,  aaa,  Part'  of  the  vas  deferens,  bbb,  The  vesiculte  86* 
minales.    ccc,  The  duct  which  leads  from  the  vesiculse  into  the  uretjara„  : 

Fig.  ft  ie|»twiitrBiiMrt  of  .the  vu  dderein^  mth  the  vfeMcud^  JaaiiHrieiiof 
the  fldier^e^  afW  Iwri^  onrput, ,  tidiated,  and  dried  for  pi«4enMkn»;  :  Tte 
'letters denote thciialBea»u%t I.  /.r  r 

GitenmthiUo^imomui^  ihe  Ckm    wMth  latefy  appeared  4n  foreign 
Parifr  eommmmeated  from  liaiy  and  Porh^^*  JITp  85^?  fi^  683«  ' 

Annbo  1668,  thd  loth  of  March,  1  h  of  fIio  followhlg' night,  (aftii^elteliidi 

my  of  counting)  at  Bononia,  S.  Cassini  observed  a  path  of  light  extended  froni 
the  Whale  through  Eridanus;  which  he  judged  to  be  the  train  of  a  comet,  both 
bj  the  iigure  lind  coloor,  as  also  becauae  that  the  diirtietiicm  of  it,  being  by  ^ 
fancy  continued,  seemed  to  proceed  to  the  ftiit  degfee  of  Pisces,  where  the 
%nn  then  wns,  and  so  tended  to  the  part  opposite  to  the  ?nn,  like  other  comets. 
By  its  extreme  point  reached  to  that  star  in  Eridanus  marked  14  by  Bayer. 
But  it  issued  out  of  the  horizontal  clouds,  so  that  it  seemed  the  head  of  ^ 
oomet  was  ettiier  veiled  by  them,  or  hid  under  the  horizon.   It  lottVMtf 

be  afterwarda  duUoguiahed  bimaelf  as  a  teacher  of  anatnngr.  He  died  in  l6'  j7,  aged  SO.  He  wrote 
a  SdMlii  AaalOBiieii;  AnrtDmioii,  Corp.  Hnm.i  Orteologiti  Antfaropole^  (aflerwanb iqwMMiaA 

with  largt  .itHituim  nin'.tr  the  tide  of  Oix  ra  Auatomica),  EiitliTiJion  .\n4t.;  bciides  several  cat\- 
trovmiai  tracU.  He  was  a  maa  at'  a  most  iuvidiuiu  auil  (n'erbeariiig  tenii^er,  .md  was  almoni  cuuataudy 

of  tlie  most  important  anatomical 
djicoveric!!  wliich  wctv  then  mni'.e.  Ht-  m  uiiH  not  nlUnv  Pccq'.icl  arid  Barilnjluie  the  merit  of  their 
MiIiectiTe  difcoveriet;  and  even  aurmptrd  to  rehite  Hart  r;^  a  doctxine  vi  tiie  circubtioa  of  tba 
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the  motion  of  diumai  revolution  westwardj  and  it  was  to  be  seen  about  the 
second  hour  of  the  night;  fixr  then  it  mu'  4tneaeA  ia.  A»  ntbto  of  the 
horicon. 

Not  far  from  its  pointfd  end  eastward,  a  star  appeared,  equal  to  the  brightest 
of  the  fourth  magnitude,  almost  in  tiie  same  place  where  was  observ«l  the 
comet  of  it)64,  December  31 ;  which  star  was  not  then  seen,  nor  at  other 
times  dsewhera,  nOtitdeaanlbed  mmy  c^ttki^  ivhidi 
therefore  he  dMPU  to  be  a  now  one,  that  is,  of  new  appearance. 

March  il,  in  the  evening,  the  horizon  was  in  the  west  overcast  with  thin 
clouds  i  among  which  after  one  hour  of  the  night,  there  was  seen  a  brightness 
in  the  Whale,  at  least  for  half  an  hour,  wluch  w«i  way  Vkt  the  splendour  of 
Venus,  likewrise  veiled  1^  tiiin  doads. 

March  12,  at  night,  the  lower  parts  of  llio  lioavcns  in  llic  west  were  douded, 
and  when  the  great  Dog-star  %vas  in  tlic  mid-heaven,  the  same  tail  appeared 
Again,  it  passed  through  the  star  in  Eridanus  which  Bayer  calls  the  I5th, 
and  left  to  the  southwanl  die  14^,  where  it  tertnfawted  Muth  10.  Being  by 
the  imagination  drawn  out  to  about  three  d^rees  and  liirther,  it  tended  to- that 
southern  star  whiclt  precedes  t!ic  ear  of  Lq>iis.  It  was  therefore  more  norther- 
ly than  tlic  day  before  yesterday,  and  more  easterly ;  and  it  also  reached  to  the 
opposite  part  of  the  son.  The  apparent  part  of  the  train  readied  out  in  length 
aboat  32  degrees. 

So  far  the  Italian  relation;  the  follmving^  is  that  from  Lisbon. 

IVIareh  5,  N.  S.  Forasmuch  as  it  seems  to  follow  the  regular  course  of  tht^ 
sun,  and  fets  few  Itours  after  it,  tlicrc  could  hitherto  be  talien  no  considerable 
observations  of  it.  The  body  is  not  seen,  because  it  remains  hid  in  the  horiam. 
Its  train  is  of  a  stupendous  length,  extended  in  appearance  over  almost  the  4th 
pr»rt  of  the  visible  heaven,  from  west  to  east ;  its  npporent  breadth  is  of  a  good 
palm,  and  its  splendour  very  great,  but  it  lasts  only  a  few  houns. 

Sevetal  tetters  nrritten  from-  France  also  mention  its  having  been  seen  in 
sei'eral  ports  of  that  kingdom,  as  at  Lyons,  Tholouse,  Toulon,  but  not  at  Flsns} 
Yio  more  than  it  hath  been  observed  at  London,  or  in  any  other  part  of  Bn^aad 
yet  heard  of. 

Jn  Jcamnt  <^  some  ISboA*.   A^*  35,  p.  6S5. 

I.  Gcometrias  Van  Universdis,  Quantitatam  Curvanim  transmutation!  c;t 
mensurflB  insci~v  ions,  auth.  Jacobo  Gragorio  Scoto^  Pistavii,  iOOs.  In  4to. 

This  work  and  the  {)tht  r  heforc  noticed,  on  the  qnndrature  of  the  circle  and 
hyperbola,  wac  boUi  contposcd  and  printed  in  Itfily,  while  the  ingenious  au- 
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thor  was  on  liis  travels  ia  that  countfy.  In  the  preface  of  the  present  work  he 
observes,  tliat  the  defect  of  algjdMB  in.the  mewnmtian  of  carved  figures  may  in 
some  manner  be  supptied,  if  out  of  some  essential  property  of  any  soeh  %ttre 

thence  Ix?  given  a  method  of  cliaiipinG;  it  info  another  equal  figure,  Iiaving; 
known  properties,  antl  oi'  that  into  anollier,  and  so  on,  tiil  at  last  it  be  r-him|w«<j 
into  some  known  quantity ;  which  lie  says  is  cftected  in  this  work. 

To  square  a  cirde  ainenicany,  or  divide  ad  angle  in  a  given  ratio,  he 
supposes  there  is  no  easier  metho<I,  than  by  the  common  linea  quadratrix,  the 
properties  whereof  are  treated  at  laige  in  Leotaudi  C>'ck>mathiat  Lugduni, 
1663,  in  4to.  • 

He  then  remarks  that  all  things  oonoeming  logarithms,  and  the  composi- 
tion of  ratios,  may  be  performed  by  help  of  a  carved  Itfie,  drawn  through  the 
tops  of  a  rank  of  lines  in  continual  proportion,  standing  as  pcrpcniliculars  on  a 
right  line  nnd  at  equal  distance,  being  llse  logistic  or  logarithmic  curve-.  That 
liowtever  the  operations  performed  tliereby  are  not  to  be  accounted  gconu  Inciil, 
beonne  they  are  not  .pisrfoffmed  by  the  sole  aid  of  rule  and  oompas*.  The 
confirmation  of  vAdch  the  autlior  thiis  demonstrates,  that  no  cubic  equation 
irreducible  to  a  quadratic,  can  be  resolved  by  the  sole  aid  of  rule  and  compasa. 
For  every  cubic  e(}uation  ha$  either  only  one  real  root  or  three  real  roots  j 
iManoe  if  th.ey  couM  be  found  by  the  aole  aid  of  rule  and  compas:;,  or  by  tiie  in* 
teraection  of  a  circle  and  a  right  line,  then  a  right  line  should  cut  a  cirde  either 
in  one  point  or  three  pohits  ;  cither  of  which  is  hl>surd.  And  for  the  like  rea- 
son a  ciibir  cqr.ation,  having  three  real  roots,  can  ne%'er  be  retlueed  to  a  pure 
equation  whicli  has  only  one  root;  for  in  lliese  equations,  it  is  ippo^ible,  by 
aid  of  any  reduction,  to  change  an  imaginary  root  into  a  real  omt,  and  the 
converse. 

Tlie  book  itself  contain";  these  sevcrallicads: — 1.  Tlie  mensuration  of  sundry 
solids,  witli  general  tnetbods  for  that  purpose.  He  here  cubes  01  measures 
other  of  the  segments  of  a  parabolical  conoid  cut  by  a  plane  paraUet  to  the  axis. 

The  mensuration  or  plaining  of  the  surfaces  of  divers  soBds  and  spiral 
ppaces  unknown  to  antiquity,  and  not  treated  of  by  aiiy  modern  rnithors,  till  of 
very  late  years  ;  from  whom  the  author  differs  in  his  method  :  particularly,  he 
fmds  a  circle  equal  to  the  surface  of  a  parabolical  or  hyperbolical  conoid,  resem> 
bthig  a  cup  or  bowl ;  viz.  whai  the  rev<rfution  is  about  their  axes.  Prop.  46  and 
49.  Aho,  the  jiarabolical  hour-glass  or  solid,  when  the  revolution  is  about  a 
tangent  at  the  vertex,  Prop.  52.  Also  the  oblong  spheroid.  Prop.  47,  48; 
and  Prop.  67,  the  surl'ace  of  any  segment  of  a  cone.  Generally  it  its  sliown, 
Ptop.  36,  that  the  surface  of  every  round  solid  is  equal  to  a  rectangle,  whose 
base  is  the  circumference  «f  the  fignre^  by  the  rotation  whereof  the  solid  b 
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generated,  and  the  height  equal  to  the  circunvferencc  w  inch  the  centre  of  gra- 
vity of  the  perimeter  of  the  figure  detcribes.— 3.  A  method  for  straightening  of 
eiirved  lines  in  the  first  six  propositions ;  and  in  particular  he  finds  a  ri|^t  line 

equal  to  a  paraboliral  run  e,  Prop.  51. — -1.  Divers  optic. propositions  tcnvnnls 
the  end  of  the  book,  concerning  the  imperfection  of  iheeye  and  tlic  confusion 
of  the  .sight;  the  apparent  magnitude  of  the  sun  low  and  high;  thetdbof 
comets  ;  what  proportion  the  eailii's  illiiipination  by  the  sun,  at  the  full  of 
the  moon,  bears  to  the:  illumination  of  the  earth  bv  the  moon;  and  the  like 
conipari.son  between  the  sun  and  Sirius ;  that  vi<?ion  b\  ;^  id  of  a  telescope  or 
microscope  is  not  deceitful :  and  an  obsmatton  of  ihe  i>iinilitudc  between  the 
earth  and  the  moon. 

Hiis  same  author,  in  his  letter  to  Mr.  John  Collins,  suggests,  that  Cnssini 
has  observed  tlic  motion  of  Jupiter  about  his  axis  in  10  hours  ;  of  Mars  in  2^^ 
hours ;  that  Venus  has  tlic  lilte  rotations,  but  the  prcci!>e  period  not  yet 
known.  That  Gassini  has  published  tables  of  the  motion  of  the  satellites  of 
Jupiter,  with  an  ephen^eris  of  the  same  for  this  present  year.  The  like  tables 
have  been  fdrnu  rly  published  by  the  IcarniHl  John  Baptist  Hodicma  at  Rome 
about  l65U. — In  another  letter  of  tliis  author  to  iI.l-  ^amc  Mr.  Collins,  he 
States  that  Mich.  Angelo  Kicci  only,  since  \'iviani,  has  written  do  Maximis  et 
Minimis  in  two  sheets,  but  to  extraordinary  good  purpose. 

II.  An  Intro<luclion  to  Algebra,  translatecl  out  of  High  Dutch  into  English 
by  Tho.  Branker,  M.  A.  much  altered  and  angmcntod  by  Dr.  John  Pell.  Ahn 
a  table  of  such  odd  numbers  as  are  less  than  one  hundred  tliousand,  showing 
those  that  are  inoomposite,  and  resolving  the  rest  into  their  Actors  or  coeffi- 
cients.  Pirintetl  at  London  in  4to. 

The  author  of  this  book,  in  the  German  Innc:tingc,  was  J.  II.  Holm.  The 
method  of  it  is  new,  wntaiuing  much  in  a  litlle,  and  cacii  distinct  step  of 
ntiodnatioQ  or  operation  has  a  sepanitc  line,  the  operations  being  Roistered  in 
the  margin.  The  author  puts  small  letters  for  unknown  <|ttantitie8,  and  capitals 
for  known  ones. — Thr  book  consists  of  many  excellent  problems;  .some  of 
which  are  such  as  Bachct  cither  confesses  he  did  not  attain,  or  at  least  left 
obscure :  and  others  of  them  are  sucii  as  Uie  celebrated  Descartes  and  V  an 
Schooten  have  left  doubtful,  as  not  being  by  them  thoroughly  understood. 
And  some  such  as  being  unlimitc<l,  have  for  their  answers  certain  ranks  or 
scries  of  all  possible  wltolc  or  r;;liona!  nutiihers,  whereby  the  student  may  be 
accomplished  for  the  lesolution  of  other  questions  of  tlie  like  nature. 

-The  remamdcr  of  Rohn*sbook,  but  omitted  in  this  tmaslation,  tieats  of  cir- 
cular tangencics ;  also  of  the  ooostruction  of  ecjuations  by  meaqs  of  the  cinle 
and  paiabola;  and  of  sines,  tangents  and  secants,  m  109  propositions. 
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III.  An  Essay  towards  a  Heal  Character  and  a  Philosophical  Language,  by 
John  Willcins,  D.  D.  Dean  of  Ripon,  and  Fdfcw  of  the  Boyd  Society,* 

The  description  of  the  contents  of  this  work,  here  givw,  b  now  no  loiter 

a  curiosity,  the  book  being  in  every  person's  hand. 

IV.  Stauislai  de  Lubiemet2  Theatrum  Com^ictuU)  duabus  partibus  ooa- 

Account  of  a  Controversy  hetween  Stephano  de  Akgelih,  Profeuor  of 
the  Mathematkft  at  Padua,  and  Jon.  Baphste  lliccior  r,  a  Jemii. 
Commnvk  atcd  by  Mr.  J.imks  (Jukcouv.  Fcllotv  of  the  Royal  Society, 

Transluti'd  in  part  J'rom  tlic  Ldlin .    N"  3(j,  p.  b'9'3.  '      '  ' 

/  Ricciuli,  in  his  Ahnagestuin  Novum,  pretends  thai  he  has  found  out  several 
new  demonBtrattTe  arguments  against  die  moUon  of  the  eaid).  Stqih.  de 
Angchs,  conceiving  his  arguments  to  be  none  of  the  strongest,  takes  occasion 
^  let  the  worltl  see  that  they  are  not  more  esteemed  in  Italy  than  in  other 
places.  Manfrcdi,  in  belialf  of  Kiccioli,  endeavours  to  answer  the  objections 
of  Angeli ;  and  this  latter  replies  to  IlAmfredTs  answer.  The  subitanoe  of  tlG^ 
dispute  is  as  follows': 

Although  the  arguments  of  Riccioli  be  many,  yet  tlie  strengtli  of  them  con- 
sists chieAy  in  these  tlmse.— 1st.  Bodies  let  M  through  the  air  in  the  plane  of 

*  Biihop  Wilkins  M-as  one  of  the  first  twAQlan  of  thr  Royal  Society,  and  one  of  itj  most  useful 
inemher«,  as  well  as  the  fint  or  principal  seorMMjr,  niider  wbom  Mr.  OldenlmK  acted  ai  tbe  sub  or 
cot>yiiig  secretary.  He  wai  well  sklHed  in  nuthematicai  and  philoM>phicaI  Btetature,  producing 
vera)  uscliil  worki  and  invc-iili  111 ^ ,  imc  of  which,  lliough  ncxer  noliccti  in  any  ;iccouiiti  of  bis  life, 
was  thai  of  the  pcrambuialur.  ur  >une^Dg  wheel,  for  mcaMiriiig  raodt  aod  gieat  disiaocc*.  JBp.  Wil- 
ktns  mras  a  man  who  ihotighi  it  prudent  to  aulmiit  lo  the  poweis  in  being;  be  drnvfefeiniacfllMd  to 

i!k'  ■.(ili'intt  .iiul  riivi'tianl  while  it  \v:k  cnfnrretl,  .iiu!  w.is  (.'ijiulU-  readv  to  s«  c.ir  alli-gianrc  to 

KiiiL;  t  h  iries  v  h-.  ii  lir  m  .i>  rt-stoa-d.  Hc  acionlingly  had  favoun  a;id  promotion  Irom  both  punieti 
nnd,  ix-iii-  <it'  a  gi.  Kl  ,ind  ariiuible  niiitd.  he  alwajra  mcd  hb  power  and.  inlereat  ftr  the  benelit'of  b* 
<lividluJ»  and  of  llu;  puUltc  weal.  Dr.  Wilkins  wa»  bom  in  Id'U,  and  studied  at  Oxford,  where  hc 
took  hij  difgTws.  During  the  civil  warn  tlie  parliament  appointed  him  warden  of  Wadhain  College 
ill  \tSi*.  In  1056  he  iiurricd  the  sister  of  the  Protector,  Oliver  Cromwell,  and,  by  the  son  Richard 
Crumwell,  wat  made  loagter  of  Trinity  College,  Cimbrictge,  in  l(>A«ji  but  wan  ejected  on  the  retfin- 
tba  dM  jrorlbNawiiqr.  Ymm  the  pradenceof  hu  conduct,  however,  end  his  superior  teamirar  iMtil 
piety,  be  met  with  gro  n  tMii  Mi.r.i-'.  inrni  .mJ  pi-rr„ijgf,  ami  at  last  wa«  promu led  in  tin.-  set-  >>(' Ches- 
ter ill  itxiM.  L4ke  n]o<>t  !>iu<li(H):i  .and  salcnt^ir}-  men,  he  became  much  atUicted  with  the  gnnel,  and 
at  lengih  died  of  the  siono  m         at  .iK  jesin  of  nge. 

Of'hi*  iniblirations.  whirh  are  all  of  them  ver,-  imri-nifMs  niirl  Irnnui!,  ;iiii1  several  of  liieni  highly 
cur!f.u>  and  »ulcrt3iuiiig,  the  first  was  iu  ll».iS,  s\lu  n  Iji-  wa-i  only  :2  V  ycir:.  of  .ige,  viz.  Ihe  Dtico- 
veiy  of  a  NewWorid,  or  etSiawwe  to  prove  tli.it  it  \,%  probablo  there  may  be  another  habitable 
wofld  io  the  mooa}  with  a  ditcoane  «oiMxraui(  the  {Kwiibilitj  oT  a  paMa(e  thither,  la  l640,  a  IXe> 
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the  equator,  descend  to  the  earth  with  a  velocity  constantly  increasing  as  tiiey 
But  if  the  etrth  were  moved  by  n  diunul  motrain  only  about  its  own 
um  or  centre,  no  heavy  bodies  dtx>pped  through  the  air  in  a  pcrpendicalar 

direction  would  desctnd  to  the  earth  witll  a  real  ;inJ  icinarkablf  iricrivise  <,r 
velocity,  but  with  an  apparent  one  only.  Theretbre  ll»e  earth  fit  her  fk>cs  not 
move  at  all,  or  at  least  not  with  a  diurnal  motion. — 2d.  If  the  earth  were 
moved  by  •  (fiumid  motion,  or  even  by  an  annual  cme,  tlie  fiwoe  of  a  cannon 
ball  would  be  much  weaker,  when  dischai|;ed  touards  the  north  Or  aottth,  than 
from  the  west  towards  the  east.  But  the  consequent  is  false;  and  therefore  the 
antecedent  also. — 3d.  If  the  earth  were  moved  by  a  diurrjai  rotation^  a  bail  of 
baked  earth  of  eight  ouncea  let  drop  throi|g^  the  atiU  air  from  the  height  of  240 
Roman  feet,  would  ftU  oUiqiidy  towards  the  earth,  without  real  or  physical  in> 
crease  of  velocity,  or  certainly  not  by  so  much  a-,  is  tlic  j)mportion  of  tlie  per- 
cussion and  sound  oocaaioned  by  the  fall  from  tlie  said  altitude.  But  the  latter 
is  sbeurd,  and  therefore  the  ibnner. 

'ibi  answer  to'thelirsfc  of  these  aiguments,  Angeli  denies  the  minor>  which 
Riccioli  pretends  to  prove  thus : — If  the  earth  is  moved  by  a  diurnal  motion, 
any  heavy  body  dropped  from  tlic  top  of  a  tower  C,  in  the  plane  of  the  equator, 
should  describe  by  its  own  natural  mutiou  a  purtiun  of  the  iinc  C  T  I^  wliicli 
would  be  to  all  appearance  drcular.   See  fig.  6,  pi.  7. 

This  Angeli  denies,  shewing,  by  computation,  tliai  Riccioli's  obseyvatioa 
proves  no  such  thing.  For,  (sa\  Angeli)  according  to  Riecioli,  in  one  second 
of  an  hour  the  weight  descends  15  feet;  in  two  seconds,  60  feet ;  in  three 
aeconds,  185  ftet;  and  so  continually,  the  spaces  from  the  beginning  in  the 
duplicate  pcoportkm  of  the  time  from  the  beginnit^;  and,  according  to  the 
s^me.  autlior,  A  B,  the  semidiameter  of  the  earth,  is  25870000  feet,  and  BC, 
the  height  of  the  tower  of  the  Afinelli,  in  Bononia,  2-10  feet;  therefore  AC  is 
25870'i40,  which  has  the  wiine  proportion  to  FS,  15  feel,  to  wit,  the  fail  in 
one  second,  which  A  C,  in  parte  SOtXXXXXWOO,  has  to  PS  l  I5g6  hot 
supposing,  with  Riccidi,  C  S I A  a  semicircle,  F  S  is  53  parts,  of  which  A  C 
is  10000000000 i  hence  Angdi  concludes,  that  CSIA  is  no  wi^s  near  toe 

taone  eoncennn;  a  N«w  Flxnet;  tending  to  prove  that  oarcarth  li  nmtt  As  phnM*.   fn  t6»T, 

Merany,  or  the  jecret  iuvi  itt  tr.Lssi  Ui^er ;  shewing  how  a  maw  may,  with  privacy  and  sp<i'd,  uam- 
manicate  his  ihougbtt  to  a  friend  at  anjr  di^uuce.  Jn  tbia  work  are  dcacripucnu  of  raany  wsy»  of'  leie- 
gnphic  cooinnBricitkuM,  u  pnctiMkI  bf  Kvenl  people.   In  ICiM,  Mathematical  Magic;  bang  t  it- 

!.iti<)ii  rf  t.'ie  wondt-rs  erft^ctei!  by  <  ii;;inc>,  -.n.\  ineclianiL'nl  contriranre';.  AuJ  lasttj-,  in  16"0'S,  llic 
Ess.iy  tnwariis  n  tfal  Cliaruticr  ajid  I'iiiiu>ojiljical  Lnnguagei  a  very  ingexiiou*  performance.  Besidei 
numcTiyis  theologicrJ  wntings.  AJI  the  foregoiqg  mMbeimtical  and  pliilusophical  woHct  wan  oak 
lacied,  and  publithcd  1708,  io  aoe  tqL  Sta  witfi  anaoeoniitcf  the  Ubaod  wriihi|i  af  the  SBtkv. 
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cemidrcte;  whioh  is  mast  true,  if  the  weight  fall  not  to  the  centre  of  the  earth 
picdsely  in  6  hours ;  for,  in  this  case  of  Riocioli,  the  weight  61k  to  the  centre 
of  the  earth  in  21  minata  and  53  secniuls. 

Manfrcdi.  in  his  answer  for  Iliccioli,  affirms,  tliat  Angeli  understands  not 
tlie  Rule-of-Three,  in  giving  out  FS  for  II596  -vtUViw*  of  which  AC  is 
20000000000 :  and  Angeli,  in  his  reply*  affirms  his  analogy  to  be  so  dear,  that 
ttiere  can  be  nothing  said  more  evident  than  itself  to  confirm  it:  lefening  in 
the  mean  time  the  further  determination  to  geometricians. 

Atipcli  might  linvf  answerctl  Riccioli's  arenment,  granting  the  weight  to 
move  equally  in  a  semicircle,  by  distinguishing  his  minor  thus :  No  heavy 
bodies  descend  to  the  earth  urith  a  real  and  not^)le  increase  of  vdodty,  if  the 
velocity  be  oonputed  in  thedrcumferenoeof  a  semtdrcle ;  then  the  minor  pro- 
position is  trne.  B\it  the  descending  motion  is  not  so  to  be  computed :  for 
here  the  equal  motion  in  the  circumference  of  the  semicircle  CIA  is  com- 
pounded of  the  equal  motion  in  the  quadrant  CD,  and  of  the  aoodenled  motioa 
in  the  moveable  scmidiametcr  C  A ;  and  this  accelerated  motion  in  the  semi- 
diameter  is  a  true  and  MuipU-  descending  motion;  in  which  acceptation  the 
niinor  proposition  is  most  false,  and  likc\*'isc  contrary  to  the  experiments  of 
Riccioli.  But  it  seems  tliut  Angcli  answers  other\visc,  to  make  Riocioli  ssensible 
that  C I A  is  no  semtdrcle;  ctmceming  the  nature  of  whidi  line  they  debate 
very  much  throv^hout  the  whole  dispute. 

The  second  argument  is  much  insisted  on  hy  Angeli,  to  make  his  solution 
clear  to  vulgar  capacities ;  but  the  substance  of  all  is,  tliat  the  cannon  ball  has 
not  only  that  violent  motion  impressed  by  the  6re,  but  also  all  those  motkns 
proper  to  the  earth,  which  were  communicated  to  it  by  the  impulse  received 
from  the  earth;  for  the  ba!l,  going-  from  \ve<Jt  tn  cnst,  has  indeed  two  impulses, 
one  from  the  earth,  and  another  from  the  firc;  but  liiis  impulse  from  the  earth 
is  also  common  to  tlie  mark,  and  therefore  the  ball  hits  the  mark  only  with  that 
nmple  impulse  eeodved  hom  the  fire,  as  it  does  when  shot  tomrds  the  north 
or  south  ;  I  S  Angdi  eiodlenlly  illustrates  by  familiar  examples  of  motion. 
•  To  Kiccioli's  tliird  argument  Angeli  answ  ers,  desiring  him  to  prove  the  sequel 
of  his  major,  whicii  Riccioli  does,  supposing  the  curve  in  which  the  heavy  body 
descends  to  be  composed  of  many  small  right  lines ;  and  proving  that  the 
motion  is  almost  always  equal  in  these  lines;  and  after  some  debate  concerning 
the  equality  of  motion  in  tlie-e  right  linc^,  Angeli  answers,  that  the  equality  of 
motion  i"?  not  sufficient  to  prove  the  equality  of  percussion  and  sound,  but  that 
there  are  necessary  also  equal  angles  of  incidence;  whicli  in  this  case  he  siujws 
to  be  very  unequal.  To  illustrate  this  more,  let  us  prove  that,  other  thingp 
being  alike,  the  proftortion  of  two  percitasions  »  composed  of  the  direct  fropor^ 
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tion  of  their  velocities,  and  of  the  direct  proportion  of  the  sines  of  their  angles 
of  incidence. 

Let  OS  sopfXMe  also  the  folloiraaig  uiocn,  to  wit,  that  percussions,  eteteiit 

paribxts,  are  in  the  direct  proportion  of  the  vckx'itic's,  by  which  tlie  movinj* 
body  approaches  the  resisting  plane.    Suppose  CF  the  plane,  (fig.  7,  pi.  7); 
«nd  let  there  be  two  moveable  bodies,  in  every  respect  alike,  which  approacli 
^th  an  equal  motion  the  plane  C  F  from  iSait  point  A,  in  the  rig^t  lines 
A  D,  A  F ;  I  say,  the  percussion  at  the  point  D  is  to  the  percussion  at  the  point 
F,  in  the  ratio  compounded  of  the  ratio  of  the  velocity  in  the  right  line  A  D,  to 
the  velocity  in  A  F,  and  of  the  ratio  of  the  sine  of  the  angle  A  D  E,  to  the  sine 
of  the  ungie  A  Ffi.  From  the  point  A  to  the  plane  CPdmr  the  perpendicular; 
also  make  the  right  line  A  C  equal  to  the  right  line  A  F,  A  B  eqial  to  the  right 
line  AD,  and  the  plane  B  G  H  parallel  to  the  plane  C  F.    Let  us  suppose  the 
moving  body,  as  before  mentionrd,  alike  in  all  resj)ects,  to  be  moved  equally  in 
the  right  line  AC,  witll  the  same  vdocity  willi  which  the  body  is  moved  in  the 
ri^t  Kne  AD ;  theabeeaiue  tiie  phnea  BGHt  C F  are  paralle),  and  die mo> 
tion  in  the  right  line  AC  is  equable,  therefore  the  moving  body  approaches  the 
plane  BH  with  the  same  velocity  with  which  it  approaches  the  plane  C  F,  and 
thence  the  percussions  at  the  points  B  and  C  are  equal ;  also  the  percussion  at 
tlie  point  D,  is  to  the  pereuasion  at  the  point  B,  as  the  right  line  A£  to  the 
right  line  AH,  or  (beeaoae  of  the  equals  A  B,  AD)  as  tiie  sine  of  the  angle 
A  DE  to  the  sine  of  the  anple  A  B  H,  wliieh  I  thus  prove:  the  velocity  of  the 
body  in  the  straight  line  A  D,  is  equal  to  the  velocity  in  the  right  line  AB, 
which  is  equal  to  A  D,  and  tlierefore  botli  the  right  lines  AD,  AB,  are  passed 
over  in  the  same  time ;  and  so  in  the  same  time  the  acoeasioas  to  the  resisting 
planes  A E,  AH,  are  performed ;  therefore  the  velocities  of  the  acces-iions to 
the  resisting  planes  are  in  the  direct  ratio  of  A  E  to  AH,  and  like.,  i>e  the  per- 
cussion at  the  point  D  is  to  the  percussion  at  the  point      in  the  same  ratio 
of  A  £  to  AH,  namely,  as  the  wie  pf  the  angle  of  imMfence  AD£  to  the 
frnut  mt  theangle  of  inddence  ACE*  or  APE.  Bat  becaiue  the  right  lines 
AC,  AF,  are  equally  inclined  to  the  plane  C  F,  the  moving  bodies  in  the 
right  lines  A  C,  A  F,  approach  to  the  plane  C  F,  in  the  same  ratio  in  which  they 
are  moved  in  the  right  lines  AC,  A  F  ;  and  therefore  the  percussion  at  C  is  to 
the  peicttsaion  ^  F,  in  the  ratio  of  the  velocity  of  the  motion  at  A  C,  or  in 
A  D,  to  the  velodty'  of  the  motion  in  A  F.  But  since  it  is  before  denionstrated 
that  the  percussion  at  the  point  D,  is  to  the  percussion  at  the  point  C,  in  the 
ratio  of  the  sine  of  the^angle  A  D  £  to  the  sine  of  the  angle  A  F  £;  and  now  it 
is  demonstrated  that  the  stroke  at  the  point  C,  is  to  the  percussion  al  the  poiiit 
F,  as  the  vektdty  of  the  motion  In  AD  to  the  vdodtjr  in  AF:  therefore  (by 
▼01..  I.  K  K 
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5  defin.  6  Eucl.)  tlie  percussion  at  D,  is  to  the  percussion  at  F,  in  the  ratio 
compounded  of  the  ralio  of  the  sine  of  the  ungle  of  incidence  A  D  £,  to  the 
line  of  Oie        of  hMadenoe  A  FE,  and  c^the  ivtio  of  tfa^ 
■  the  velocity  in  A  F }  wlikh  was  to  be  demonstrated. 

It  makes  no  different*  that  this  demonstration  is  confined  to  equal  motions  in 
li^t  lines  and  resisting  planes;  for  it  is  true  in  every  case,  since  the  percusttUms 
jre  made  in  the  point  in  wlileh  tile  riglit  and  cnmd  lima  ootneide  end  agree: 
Imt  if  tlie  percuaaiooa  be  not  made  in  points,  from  these  no  geometrical  oaii>. 
sidet^tions  can  be  given,  but  the  defect  of  the  conclusion  is  to  be  judged  of 
aocortling'  to  the  defect  of  matter  from  the  rc(jvu!>ite  conditions  ;  as  it  ought 
always  to  he,  when  geometrical  demonstrations  are  applied  to  a  physical  body. 

Ih  Angelica  reply  to  Abtafi«£,  he  menttons  an  experiment,  whidi,  aa  it  waa 
Riated  to  him  by  a  Swetfish  gentleman,  had  been  made  with  aii  due  drcum- 
^)ection  by  Descartes,  to  prove  the  motion  of  the  earth.  The  experiment  was; 
he  caused  a  cannon  to  be  erected  perpendicular  to  ttie  horizon  $  whicli  b&ug  14 
times  diacfaaig«d  in  tt«t  pomkion,  the  ball  M 12  times  towards  the  west,  mi 
only  ttirice  towards  tiie«BBt.* 

An  Eniargement  qf  the  C^rvaiiom  formerly  puUklied  in  Nuuib.  27- 

Dr.  Stvbbes.   iV  36,  p.  699. 
Ofnovooseqnenoettowtoany  tfne.  ' 

Extract  qf  a  printnl  T,etter,  aJdrrxsed  fo  fhe  Editor,  hj  Dr  Dkx/s, 
.   qf  Paris,  touching  the  Differences  tind  have  arisen  about  the  Tram" 
Jutiiuu  of  Bluod.    Dated  Vans,  May  15,  I66B.    N"  36,  p.  710. 

You  have  sensibly  obliged  me  in  assuriKg  me,  by  your  letter  of  April  29, 
fhat  tfie  magistrates  of  London  had  not  i(t  all  oonoemed  themselves  to  prohibit 
the  pcactice  of  the  transfusion  of  hlodd,  and  that  that  operstiob  had  been  hi* 

*  " 

*  Ttwm  wnns  to  be  a  strange  bhsnder  nuida  here,  botb  bjr  An^  and  the  Swedisli  gentleman, 
with  regard  to  Ducirtes's  otiject  in  tUis  experiment;  iJnce  H  rather  prarai  the  composiiiun  of  forces, 
Hiaatliacarth't  motian.   For  m  U  u  MdMildf  fatuid  tiiat»  in  aU  aoca  «ip«riBienla  aa  ^ 
ftlh  Jaini  again  veiy  nearly  on  <^«Bne  spot  fiamwlMBcekwaaJhdia^ 

ther  !>«•  (mdipcn<lfnt  u{  the  composition  of  forces)  that  tbeeaitbdid  not  move.  For,  grantiiig  the 
earth's  motion,  either  diuraal  or  annuajj  or  botb,  then  the  boll  moat  M  mj  iax  indeed  Irom  the  piaoe 
tflbegaD,via.1sf'iMm«MBtfMB»iiyat{ftdMiiriAll»  IMIM^  laonieqaaiMeor  thediamal 
ti«n.  ami  hot  )c«  then  30O  milrs  bjr  the  annual  motion,  were  it  not  for  the  <T>mix>sition  of  motHwi,  at 
of  force:*,  toppocing  th«  t»U  to  ascend  only  to  the  moderate  height  ol  lOOO  Iwft.  tlut,  such  com- 
position being  a  hd  very  well  established,  the  cxpcrimcm  pro\e4  nothing  as  to  tlie  eartli's  motion, 
amtor  fi>r  noragiltBtt  k.  But,  giantiog  inch  motion,  tlicn  tlie  circunwtanoeaf  ilie  bull  ftUingdowR 
Ijlllila'liMr  d»;lai»Br'a*«anoow,  «  ai^ndid  proof  of  the  <wni|KMitioik  oflbivH  «r  ■xMIml 
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therto  practised  with  good  success  on  brutes,  nnH  ^vithout  any  ill  consequence 
upon  a  man  (Arthur  Cogan).  The  enemies  ol  iieu  discoveries  had  taken  such 
great  pdus  to  pttblnh  eveiy  where  this  fiJae  report  to  decry  this  experiment, 
that  there  neede  d  an  authentic  testimony  to  undeoeive  the  multitude.  If  one 
should  undertake  lo  dissipate  al!  the  false  rumours  nti  this  subject,  one  should 
never  lay  aside  the  pen;  but  the  best  of  it  is,  that  men  of  discretion  so  i  mch 
disdain  these  wild  reports,  that  they  listen  to  them  with  dietgust.  And  a«  to  me,  I 
-«yat  resolved  to  write  no  moretipMiit,  until  some  new  experiments  shoiddooun* 
tenance  my  first  bonjectures.  But  your  last  letters  do  so  dviUy  engage  me  to 
impart  to  you  the  secret  cabal,  practised  by  some  persons  to  embarrass  the  his* 
tory  of  that  madman,  that  was  cured*  six  months  ago  by  mem)»  of  transfusion, 
that  I  could  not  omit  sending  you  the  simi  of  what  bsth  I^herto  puied  upon 
that  subject,  expecting  mean  time  what  the  parliament  of  hris,  who  I  believe 
uill  be  the  judges  and  arbitrators  thereof,  shall  determine. 

You  already  know,  that  the  transfusion  of  c^ilfs  blood  so  tempprecl  the  ex- 
cessive heat  of  the  blood  of  the  inadman,'f-  who  for  four  mouths  liad  run  luked 
up  and  down  the  streets  night  sod  day,  that  he  fell  uleep  two  hours  after  the 
operation,  and  that  adcr  ten  hours  sleep  he  awakened  in  his  senses,  and  that  he 
remained  in  that  condition  about  two  months,  until  the  tor?  frequent  company 
of  his  wife,  and  his  debauches  in  wine,  tobacco,  and  spirituous  liquors,  had  cast 
him  into  a  very  vident  and  dangerous  fever. 

You  tttxy  also  have  heard,  that  this  operation  had  effects  quite  contrary  at 
the  same  time,  and  tliat  for  one  brain  cooled  thereby,  it  fired  many,  forasmuch 
as  by  curing  the  madness  of  one  [XMjr  wretch,  it  disturbed  the  wits  of  many  such 
as  aim  at  nothing,  but  to  signalize  themselves  by  op^iohiug  all  new  discoveries, 
which  themselves  ai«  not  capsUe  of  making.  It  was  imbed  but  three  or  four 
days  after  this  man  was  recovered,  that  some  malicious  spirits  began  to  publish 
that  he  died  under  our  hands,  and  that  we  had  put  an  end  to  his  extravagancies 
by  putting  an  end  to  his  life.   This  iirst  story  liaving  been  proved  to  be  false, 
they  mended  Uie  tslc^  aiid  wcve  resolved  to  mke  people  bdkve  he  was  re^ 
lapsed  into  his  former  madness,  and  even  was  grown  worse  than  ever.  This 
obliged  the  first  president  and  manyotltcr  persons  of  quality  to  send  for  him  to 
their  houses,  to  examine  the  truth  themselves ;  who,  after  tlie»  had  entertained 
him  awhile,  were  all  satisfied  of  the  good  effect  of  the  traiistusion,  and  tiiat 
those  wanted  no  roalioe,  who  reported  things  socontraiy  to  what  they  saw  with 
their  own  eyes. 

These  things  yon  may  hare  learned  from  our  formerly  printed  letters;  but 

•  Hi'  nai  not  aired.    His  m.n!(ics>  was  pcriodic.il,  aiul  lie  reln]i;.il 

i  lilts  tcntpehiig  of  the  hrat  of  the  {atient't  blood  by  tbe  bkxxi  ot  Uic;  calf,  u  a  itrai^e  idoL  . 
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uliat  perhaps  you  know  not  yet,  is,  that  tiiese  envious  spirits  were  not  the  only 
ones  that  were  trooliled  at  this  cure.  The  wife  of  the  patient  was  mostdaimed 
at  it,  though  she  used  artifice  enough  to  show  us  tlie  contrary,  and  to  persuade 
u.*',  that  she  thf  ught  of  nothing  else,  but  to  relieve  liiin  in  his  distempers.  Tlie 
truth  is,  tliut  this  man  having  been  a  laclcey,  and  mux  a  valet  de  rhainbre,  had 
no  profession  that  could  bring  in  a  subsistence  for  his  family.  And  in(iced  tlio 
time  of  his  niadneBS  was  not  so  trouUesome  to  his  wife  as  the  time  when  bo 
was  in  his  wits;  for  whereas  she  had  her  freedom  to  make  certain  visits,  an^to 
live  as  she  listed,  vhen  he  was  not  at  home,  but  ran  up  and  down,  and  even 
lay  at  night  in  tlie  streets;  she  was  on  the  contrary  in  great  pain  when  he  came 
to  stay  at  home,  beeanse  he  observed  her  narrowly,  and  could  not  Ibrbear  re< 
praaching  her,  for  having  often  attempted  to  poison  him ;  now  and  then  ex- 
pressing also  some  jealousy  he  had  conceived  against  lier.  Tlicse  arc  the  eom- 
plaiuts  she  herself  hath  often  made  to  credible  persons,  wliothouglit  themselves 
obliged  to  depose  it  judicially,  tliereby  to  discover  tlie  misunderstanding,  wliicti 
doubtless  hath  been  the  cause  of  the  unfortunate  sequel  of  this  affiur. 

And  indeed  this  poor  man  falling  ill  again,  his  wife  urged  us  beyond  measure 
to  try  a  third  transfusion  upon  him,  insomuch  that  she  threatened  she  would 
present  a  petition  to  the  solicitor  general  to  enjoin  m  to  do  what  we  absolutely 
icfoaed.  At  last  ilieeaoie  mie  morning  tu  my  house,  and  not  finding  me,  she 
left  word,  that  she  entreated  me  in  charity  to  come  after  dinner  to  her  house, 
where  would  be  a  certain  meeting.  I  went,  and  there  met  M.  Emmerez,  and 
finding  a  calf  and  every  thing  ready  for  a  transfusion,  we  were  about  to  so  away, 
telling  her  that  lier  husband  was  not  in  a  (.ondiiion  for  this  o^Hjration.  Then 
she  AH  down  with  tears  in  her  eyts,  and  by  unwearied  damow  she  engaged  us 
not  to  go  away  without  giving  her  the  satisfaction  of  having  tried  all  possible 
means  to  recover  her  husband.  Her  art  was  preat  enough  to  make  us  conde- 
scend to  another  trial,  to  see  whether  wc  could  give  him  any  relief.  M.  Em- 
merez, to  content  her,  passed  a  pipe  into  the  vein  of  the  patient's  arm :  and 
since  it  is  necessary  to  draw  away  some  of  the  old  blood  vrhen  new  is  to  be  in- 
fused, be  opened  a  vein  in  his  foot  for  that  end.  fiut  a  violent  Ht  liaving  seized 
on  him  in  that  instant,  together  with  a  trembling-  of  all  his  limbs,  there  issued 
no  blood  out  of  tlic  foot,  nor  the  ann ;  which  obliged  M.  Emmerez  to  take 
out  the  pipe  put  into  the  arm,  without  opening  the  artery  of  the  cslf,  and  so 
without  any  transfusion . 

Tliis  poor  man  dying  the  night  after,  and  news  thereof  being  brought  us,  we 
went  tlulhcr  next  morning,  together  with  M.  Emmerez  and  another  surgeon, 
and  remembering  the  complaints  the  dead  man  had  often  made  of  his  wife*s 
tempt  to  pokcm  him,  we  would  gladly  have  opened  his  body  in  the  presence  of 
■even  or  dght  witnesses.  But  she  so  vidently  opposed  it,  that  it  was  not 
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possible  for  us  to  execute  oor  dedgn.  We  were  no  sooner  gone,  Lut  she  be- 
stirred herself  exoeedti^ly,  «s  we  were  infonned,  to  bury  her  husband  «-itb  all 

speed.  But  being  in  an  indigent  condition,  she  oanld  not  tomp;iss  it  that  day. 
Meantime  a  fanunis  physician  of  ihc  faculty  of  Parip,  happctanc:  to  ht-  thai  niirht 
at  tlie  house  of  a  lady  who  was  solicited  for  a  chanty  towaitis  this  burial,  was  of 
the  same  mind  with  as,  that  bis  body  shouM  be  opemd^  and  thereTore  sent  iiv- 
stantly  forsuigeons  to  execute  it.  But  she  being  resolved  ^inst  it,  used  lies  and 
other  arts  to  elude  this  dcig^n.  And  when  we  threatened  her,  tliat  v.-c  wouFd 
retuni  next  morning  and  do  the  tiling  by  force,  she  caused  her  husband  to  be 
buried  an  hour  before  day,  to  prevent  oiir  opening  of  him. 

Assoon  asfaisdeath  was  bussed  abroad,  the  enemies  of  the  experiment  began 
to  triumph,  and  soon  after  they  pul)li^>lied  defaming  books  against  us.  I  then 
resolved  to  be  silent,  but  that  ^iloiicc  nuide  our  adversaries  keener.  And  I  was 
surprisctl  when  two  months  after  I  was  infonned,  that  there  were  three  physi- 
dans  that  did  not  budge  from  the  widow,  importuning  her  by  promises  of  a 
great  recompense,  only  to  let  them  use  her  name  to  accuse  us  before  a  court  of 
justice  for  liavinjr  contributed  to  the  death  of  her  hii^iband  bv  the  transfusion; 
and  that  e\'en  they  addressed  themselves  to  the  neiglil)ourj  of  this  woman  to 
engage  them  to  bear  false  witness  against  us.  And  some  time  ai  ter,  this  woman, 
laised  by  the  hopes  given  her  by  those  men,  came  and  told  us,  that  some  phy- 
sicians did  extremely  solicit  her  against  us,  and  that  she  had  alwaj  s  refused 
them,  knowing  her  nbligntion"?  to  us  for  having  relieved  her  husband  frcclv. 
But  she  drawing  Irom  hence  no  prolit,  as  she  expected  she  should,  she  turned 
her  notices  into  menaces,  and  sent  us  word,  that  in  the  present  necessity  to 
which  she  was  reduced,  she  was  obliged  to  accept  of  the  ofler  fmiic  her  by 
certain  physicians,  if  we  would  not  assist  her.  I  sent  her  this  answer,  that  those 
physicians  and  herself  stood  more  in  need  of  the  transfusion  than  ever  her  hus- 
band had  done,  and  that,  for  my  part,  I  cared  not  for  hci  threats.  But  yet  I 
then  thought  it  time  tb  break  silence,  not  only  my  interest  being  concerned, 
but  the  public,  to  discover  to  the  world  those  persons  that  would  be  engaged  in 
intrigues  so  unworthy  of  learned  men.  I  complained  of  it  to  the  lieutenant  in 
criminal  causes,  who  presently  allowed  me  to  inform  botli  against  tlie  widow 
and  those  that  solidted  her.  Some  witnesses  hainng  been  caUed  bcibre  justice, 
they  deposed  against  the  three  physicians  and  this  woman,  accusing  them  of 
having  5;ecretly  given  to  her  husband  certain  powders,  which  might  have  con- 
tributed  to  his  death. 

This  infonnaUoo,  brought  in  by  five  witnesses,  having  been  presented  in 
a  full  court  to  Uie  said  lieutenant  by  Mr.  Dormesson,  the  king's  advocate,  he 
gave  sentence,  that  the  woman  should  have  a  day  set  her,  to  appear  in  person 
to  be  examined  upon  my  informations,  and  tluit  in  the  mean  time  new  infotma- 
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tions  shouki  be  taken  against  her  at  the  desire  of  his  maje^*s  ottomey.  And 
because  be  thought  that  thore  might  be  danger  in  permitting  indiffiwently  the 

practice  of  transfusion  tu  all  sort^  persons,  he  ordered,  that  for  the  future  it 
{.li  MiU!  he  w^A  but  under  the  inspection  of  physicians;  this  is  what  you  vnA  see 
more  luily  in  the  sentence  itself. 

Extract  of  the  Seateaee,  given  at  the  Chastelet,  by  the  Jdmtllemmt  m  CrmmeU 

Caxaeif  JprU  17s  t^^St  inParu* 

In  t!u^  r.T.ui-  tliL're  nrc  pmofi  and  ei  Wences  of  tJie'i-  li  U  tii  u',  ] ; , 

I .  Hiat  the  operation  ut'  traniiiuioa  wsis  twice  perforaied  up«D  Aatenj  iAaxmy,  %  madman,  anl 
fbatikwiB  sttempladtliediiRllime:  tint  H  tneec^ded  m  well  time  two  tiam,  tfa*  As  pSIieal  wm 

icen  for  two  month*  after  it  in  Iiis  g;ood  son^«";  nnd  in  perfect  health. 

S.  'I'hat  from  the  time  of  tbu  two  bi.st  openrioiu  liis  wife  gave  him  eggs  and  brotha,  and  bedded 
with  him  fimr  timet,  notwithstanding  tlie  {itT>h::iitton  of  those  that  treated  him,  and  lltat  the  carried 
liuu  to  her  house  williuut  Kpoaking  to  tliem  of  it,  and  with  great  retoctancjr  of  Iwr  hoaband. 
,  3.  That  unce  Uiat  time,  he  went  from  one  pubHc  house  to  another,  and  feoolc  iBbeooo,  andfilB^g 
ill  agtfit,  bit  wife  gam  Um  spirituotu  liquor*  to  drink,  and  broths,  wherein  ahe  mixed  eefada 
powders  ■,  and  thtt  Mwinqr  hmiiig  complained  (but  (be  woqU  potMn  him,  and  gnre  him  nmiie  la 
bis  broths;  she  hmdcttd  die  aHiitanti  fiom  tntiagtfaeMof»  sad  mSkiqg  •  Aow  of  tialing  It  hmeff, 
cast  up<'ii  tliL-  ground  w  h.1t  she  h;iJ  in  a  upow. 

4.  "iliat  du  Mauroy  had  6equcnt  quaireli  with  hla  wife  aince,  and  that  ahe  gave  hini  mauj  ttxoktm, 
m  HcknlMWM.  Iiot  hawiog  cmoe  fiecctiF«d  a  Iwt  on  tto  ear  IWiai  biai,  dwaridlie  AoaUnftntlt 

though  she  >i!i<mlJ  die  for  it. 

d.  llMt  wbcu  trausfusiou  was  attempted  the  third  time,  it  was  at  the  butant  requeit  of  hiii  wife } 
those  that  mere  toperfenn  theopemtianicfliiiugtodoitwitluintpermiMion  of  the  Solicitor  General; 
thrst  <w>mf  davs  afltr  tliat  the  ©ijeration  wa»  bej^n,  but  that  a«  scarce  any  blood  tuued  either  owt  of  tbe 
fuot  or  of  tlie  .-inn  uf  the  patient,  a  pipe  was  inserted,  which  made  him  ay  out,  tlioi^  it  append 
not  tJiat  any  blood  of  the  c^lf  had  filled  mto  hiiTaiBi:  OK  tfao  opsnlkllk  «■  pvCB  Ofir,  «n4lfc«l 
the  potieoli&d  the  next  Dq{bt. 

(i.  That  this  woman  would  no  tnytiufliirafnr  penon  to  open  die  body  of  lier  hubend,  tayiogin 
exru>c,  hr  v  .!-  .ilread;,-  in  the  coffin,  when  he  wis  nut. 

7,  Tliat  a  good  while  al^er  the  decease  of  the  nid  do  Mauroy,  three  pfayiideni  HA  aolicit  the  laid 
woman  to  lake  money,  imdtomikeeomplalntidHttlwtnniibitotlMdllnH^  AstrfM 
said  w  hen  those  por»Qiis  were  gone  au  ay  (rmn  her,  that  they  IiaJ  been  M'ith  her  upon  tfi^t  account  ; 
iijvl  that  unless  those  that  had  made  the  operation  woukl  give  her  wherewith  to  return  into  her  couiitry. 
■Im!  thonld  do  what  tboie  otben  ptened  her  tot  that  a  witnen  depoaeth,  that  she  came  to  pray  bini, 
th.it  he  would  inform  thoj*  who  hnt!  made  the  ojxmiion,  that  unlcM  they  wwiM  nuintain  her  during 
her  life,  she  would  nrcept  of  the  olkr  made  1u.t  by  tiie  siud  physicians :  that  another  witnesa  depoietb, 
that  one  was  come  to  him  fiooi  apbyiician,  and  bad  oflbcd  bllD  19  km  H  ho  waoU  dipaw 
that  du  Maiunoy  died  in  tbe  iwy  act  of  the  tnuuftirion. 

That  the  matter  was  important  enough  to  ittqnire  failo  tbri  botloin  of  it]  that  fhaewaacaoM 
e:>fjugh  to  ex.iniinc  this  worn.in,  Wliori'  she  had  those  powders  ?  Why  she  had  given  thom  to  hci 
husband  ?•  And  by  whose  order  i  Why  she  bad  hindered  the  openuig  of  the  body  by  a  lie  ?  That  he 
reqoivedfiiitber  iufbnnalionnrightbetidtcnaboatit,  and  iha  inthe  mean  time  fotia  aafccmtoi^.' 
Thtt  a*  to  die  tbree  phgrwiam  who  had  wlidied  hor  with  moiMgr  to  pmecwia  Iboae  that  had  mads 
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the  operation,  and  wlio  had  been  secti  « Itii  Iier,  he  dcnunded  iliai  a  lity  niigkl  be  let  tlu-jn  to  ;i^>- 
pearinpetwxi. 

LtaAy,  that  lince  the  tzantfiaion  had  soccoeded  well  the  two  fint  timet,  ^nd  bad  not  been  onder- 
tricni  ^  third  but  it  die  emiett  requect  .of  the  wouibb,  wbo  otherwte  had  ao  ill  obiemd  tlie  orden 
of  tbcM  that  liad  made  the  operatkia,  and  who  waa  nupected  to  have  caused  the  death  of  her  husbaitd, 
lie  jjfminrtnd  that  the  eaeGiitioa  of  the  decne  of  jneiiiqg  than  a  dqr  6*  pciannal  apfieanmce  miglit 

Whereupon  Jt  was  decreed,  that  the  widow  of  du  Maunjr  «hou!J  on  a  set  day  appear  pereooally , 
and  uodef]|o  the  examination  upon  the  alleged  iafomutioQ* ;  and  that  eaixv  tmfle  iidumutiuus 
dwoMbeaBadeaf  tfaeeeMeala  b  diftflaiqriitalef  Mr^  Attl  imt,  dnt     the  fiilHie  no 

•  Id  be  tnade  vpn  aqr  hmnboif         ttawffntKlkm.at  ilmsk^^ 

tsunaa  Uculty. 

Since  ,  thk  Mntenoe  ww  informatKMis  have  been  given  in,  oonriderably 

stronger  than  the  former;  and  witnesses  have  been  discovered,  to  whom  the 
woman  had  committed  it  as  a  secret,  tliat  it  wnn  arseuic  she  mingled  in  her 
husband's  brotii,  and  even  that  the  patient  before  his  death  having  given  the  re- 
mainder of  one  of  the  menes  of  broth  to  a  cat,  the  animal  died  of  it  ^  few  days 
irfker. 

As  to  the  experiment  of  transfusion,  you  see  it  Is  not  absolutely  prohibited 
by  this  sentence;  there  needs  no  more  to  practise  it  but  to  have  the  approbation 
of  some  physicians  of  Paris;  of  whom  .«even  or  eight  have  already  signed  tlie 
impoaid  made  Ibr  one.  And  I  have  now  before  me  a  paralytic  woman  (a 
neighbour  and  friend  of  her  who  was  cured  of  the  palsy  this  way)  who  is 
resolved  to  present  a  petition  to  the  magiatiatc^  and  therein  to  desire  the  trans- 
fusion may  be  allowed  her. 

Meantime,  if  vnr  the  fiusolty  of  the  Fariaian  physidaoa  meet  upon  this 
busmess,  I  do  not  believe  that  they  will  act  with  that  predpitancy  aa  ia  auppoaed. 
And  aa  to  the  parliament,  I  do  not  sec  that  those  who  compose  it  are  of  a  re- 
aoiution  to  strike  at  tliis  operation,  unless  it  should  happen  that  the  experimenta 
.tiiat  may  be  made  before  them  should  not  succeed  as  those  have  done  that  hav« 
bem  madebiOMrto.  It  ia  wdl  known  to  thai  conrt,  that  the  fimul^  made  a 
decree  an  hundred  years  since  against  antimony,  which  was  then  used  by  the 
phy-icians  of  Montpelier,  and  that  after  they  had  given  it  a  place  amonf]^  poisons, 
they  obtained  a  sentence  prohibiting  the  use  thereof:  yet  nevertheless  these 
phyneiana  not  hainng  foibom  to  tiae  it  under  another  nam^  the  effiwta  tfaeieof 
proved  so  advantageous,  and  the  recoveiy'  of  our  great  monarch  thereby  ao 
famous,  that  the  same  ficult  ,  of  Paris  was  con'^traiued  two  years  apo,  by  a  de- 
cree, to  approve  what  before  they  had  forbidden^  and  even  demanded  another 
amtenfleaor  permitting  Uss  tise  of  the  same.* 

•  If  we  put  together  all  the  circumstances  »tated  in  the  preceding  narrative,  we  itliall  easily  be  con- 
vinced that  the  operation  of  traMfitfioii  c:. )  t)ot  occasion  liiis  nun's  4a*di,  and  tliat  there  were  ntxai^ 
granndi  fiKmpeGtiaig  that  lie  was  poiioiiied.  Hw  adecdng,  bewevcr,  afsucb  a  ndgectlbi'  the  ex- 
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A  Sand-flood  at  Downham,  in  Suffolk.        Teomjs  JTarcur,  Esq. 

JV*  37,  p.  722. 

ft  18  but  about  100  years  since  the  sands  first  broke  loose.  I  could  not  - 
without  some  difHculty  trace  out  their  original.  But  I  now  find  it  to  be  in 
a  warren  in  Lakenhcath,  distant  about  five  miles  south-\\  tst  and  by  west  of 
Downliam.  There  some  great  sSnd-hills,  having  the  sward  or  superficies  of  the 
ground  broken  by  the  impetoous  south-west  winds,  Uew  upon  some  of  Uie 
adjacent  grounds;  whidi.bdng  much  of  the  same  nature,  and  having  notUng 
but  a  thin  crust  of  barren  earth  to  secure  it,  was  soon  broken  up,  and  thus 
contributed  to  increjise  llic  mass.  At  the  first  eruption  the  whole  magazirie  of 
sand  could  not  cover  above  eight  or  ten  acres  of  ground ;  whidh  increased  into 
1000  aoes  heSbm  ihl  sand  had  travelted  lour  miles  from  its  first  situation. 
Indeed  it  met  with  this  advantage,  that  till  it  came  into  this  town,  all  the 
ground  it  passed  over  was  almost  of  the  same  nature  as  itself.  All  the  opposition 
it  met  with  in  its  progress  hither,  was  from  one  faxm  house,  which  stood  within 
a  mile  and  a  half  of  its  fint  source.  It  is  between  30  and  40  years  since  it  first 
reached  this  town;  where  it  omtinued  for  I o  or  12  years  in  the  outfits  with« 
OttI  doing  any  considerable  mischief.  The  reason  of  which  seems  to  be,  that 
its  awrent  was  then  down  hill,  which  sheltered- it  from  those  winds  that  gave  it 
motion.  But  Uiat  valley  being  once  passed,  it  went  above  a  mile  up  hiU  in  two 
months  time,  and  overspread  900  acres  of  very  good  corn  the  snne  year.  It  is 
now  got  into  the  body  of  this  litde  town,  «4iere  it  has  buried  and  destroyed 
>icvcra!  tenements  and  other  hoases,  and  has  foranl  us  tn  preserve  the  re- 
mainder at  a  greater  charge  Uian  they  are  worth.  Wliich  doubtless  had  also 
perished,  had  not  my  aflecdon  for  this  poor  dwelling  obliged  me  to  preserve  it 
at  a  greater  expense  than  it  was  built.  Where  at  last  I  have  given  it  some 
dieck,  though  for  four  or  five  years  our  attacks  on  both  sides  were  with  so 
various  success  that  the  victory  remained  very  doubtful.  For  it  had  so  possessed 
all  our  avenues,  tliat  tlicre  was  no  pswsage  to  us  but  over  two  walls,  of  eight  or 
nine  feet  high,  which  enoompaased  a  small  grove  before  my  house,  now  ahnoat 
buried  in  the  sand;  nay,  it  was  once  so  near  a  conquest,  that  at  one  end  of  my 
house  it  was  possessed  of  iny  yard,  ami  iiad  blown  up  to  the  eves  of  most  of  my 
out  houses.  At  the  other  end  it  had  broken  down  my  garden  wall,  and  stopped 
all  passage  that  way. 

peritncnt  of  tninsdtMon  dncs  ool  reflect  much  credit  on  tiie  judgmeut  of  Dr.  Dents  and  bis  coadjutor  i 
ftr  unle«  more  Uood  wa»  drawn  from  ilie  uhd  thw  wa«  infused  into  bim  (which  does  not  appear 
to  hnve  Ix'.Mi  ihe  cnsc  in  the  two  first  triiL)  a  tmMoi*  mnA  mpff^y>^  jj^^  Tl^li*  ^ff  pn^Hf^j  a 
duuge  little  Miiie^l  to  a-liet  c  a  niauiacal  afiectioo. 
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But  by  stopping  of  it  four  or  live  years  witli  furze  hedges,  set  ujkjii  one 
ttnotlwr,  as  hat  as  the  sand  leveUed  them,  by  which  I  have  raised  sand^bsnks 
near  20  yards  high,  I  brought  it  into  the  circuii  of  about  eight  or  10  acres:  And  ' 
then  in  one  year,  bv  laying'  some  hundreds  of  loads  of  muck  and  goinl  earth 
upon  it,  I  have  ag-ain  reduced  it  to  terra  Jirma,  liavc  cleared  all  iny  walls,  and 
by  the  a«>i>isitance  and  kindness  of  my  neighbours,  who  he^ied  me  away  with 
ailMive  1500  loads  in  one  month,  cut  a  pasasige  to  my  house  through  the  inairf  , 
bo<ly  of  it. 

But  the  other  end  of  the  town  met  with  a  much  worse  fate,  where  divers 
dwellings  are  buried  or  overtlu-own,  and  our  pastures  and  meadows  over-run 
«nd  destroyed ;  and  die  brandt  of  the  river  Ouse,  on  which  we  border,  finr  three 
milea  tc^cther  so  filled  with  $aiul,  that  now  a  vessel  with  two  loads  we^^  jNUses 
with  as  much  diJiietilty  as  before  witli  10.  And  liad  nut  the  stream  interposed 
to  stop  its  passage  into  Norfolk,  doubtless  a  great  part  of  that  countiy  had  ere 
now  been  left  a  desolate  trophy  of  this  conquering  enemy. 

The  mtuation  of  the  ooontiy  in  whidi  tliese  sands  todt  their  rise,  lies  Wst. 
north-eai^  of  a  part  of  the  great  level  of  the  fens,  and  is  thereby  fully  exjtosed 
to  the  rage  of  those  impetuous  blasts,  which  yearly  blow  from  the  ojiposite 
quarter,  and  which  I  suppose  acquire  more  than  an  ordinary  vigour  by  passing 
ttuiough  so  long  a  tract  without  any  diedi.  Another  thing  that  contributes  to 
it,  is  the  extreme  sandiness  of  the  soil,  the  lightness  of  which  I  believe  gave 
occasion  to  that  story  of  the  actions  that  used  to  be  brought  in  Norfolk  for 
grounds  blown  out  of  the  owner's  possession. 

Of  ihe  Magni^ical  Variaikn,  and  the  IMet,  near  Bri^.  By  Capt. 
Sax.  SAfiunr,       37,  p,  726. 

June  13;  16O6,  dpt  Sturmy  made  the  fbUowing  magnetical  observations  in 
Rownhpm  meadows,  near  Bristol,  by  the  water-nde. 
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Ill  tliis  table  he  notes  tlie  greatest  distance  or  difference  to  be  14  minutes; 
•nd  so  taking  the  mean  for  Lite  true  variation,  he  concludes  it  then  and  there  to 
be  jnst  1  ^eg.  21  rain.  viz.  June  13,  1666. 

T  T  -  observed  again  in  the  same  day  of  the  next  year,  viz.  Jane  Id,  l067i  VsA 
then  fuunil  tlie  variation  increased  about  six  minutes  westerly. 

From  many  former  observations  Capt.  Sturmy  assures,  tlwt  the  highest  spring 
and  annual  tides  there  are  about  the  equintnea,  aooonfiiig  tlie  moon  is  near 
the  fuU  or  dbai^,  before  or  after  that  time. 

An  easy  Hdpfor  decayed  Sight,       97,  fip-  727  and  729- 

The  inventor  of  this  method  was  about  60  years  of  age,  but  his  sight  modi 
decayed;  and  I  seemed,  says  he,  always  in  hnc-  a  kind  of  thick  smoke  or  mist 
about  ine,  and  some  little  black  balls  dancing  in  the  air  about  my  eyes,  and  to 
be  in  such  case  as  if  1  came  into  a  room  suddenly  from  a  long  walk  in  a  great 
snow.  I  ooold  not  ^stinguish  the  fines  of  my  aoqoaintance,  nor  men  from 
women,  in  rooms  that  wanted  no  light.  I  could  not  read  the  great  and  black 
English  print  in  the  church  bibles,  nor  keep  the  plain  and  trodden  paths  in 
fields  or  pastures,  except  I  was  led  or  guided.  I  received  no  benefit  by  any 
glasses,  but  was  in  the  case  of  Uiose  whose  decay  by  age  is  greater  than  can  be 
helped  by  spectacles.  The  fairest  prints  seemed  throu^  spectacles  like  Uind 
prints,  little  black  remaining. 

Beinij  in  this  sad  ]ilipht,  what  trifle  can  you  think  has  brought  me  help  more 
valuable  than  a  great  sum  of  gold  ?  Tnily,  no  other  tlian  this :  I  took  spcot 
tacles  that  had  the  largest  drdes;  taking  out  the  glasses,  I  put  blade  Spanish 
leather  tqier-wise  into  the  emptied  circles,  which  widened  enough,  took  in  my 
whole  eve  at  the  wider  end;  and  presently  I  saw  the  benefit  through  the  lesser 
taper-end,  by  reading  the  smallest  prints,  which  thus  seem  as  if  tliey  had  been  a 
large  and  fair  diameter.  I  odoured  the  leather  on  the  inside  with  ink,  to  take 
off  the  glittering.  Findhig  that  the  smaller  the  remote  orifice  was,  the  fiurer 
and  clearer  the  smallest  prints  appeared;  and  the  wider  that  orifice  was,  the 
larger  object  it  took  in,  and  so  required  the  less  motion  of  n\v  hand  and  head 
in  reading;  I  therefore  cut  one  of  these  tapers  a  little  wider  and  i>horter  tlian 
the  other,  and  the  wider  I  use  for  ordinary  prints,  and  the  longer  and  smaller 
for  smallest  prints :  these  without  any  trouble  I  alter  as  is  necessary.  I  can  only 
put  the  very  end  of  my  little  finger  into  the  orifice  of  the  lesser,  but  the  same 
finger  somewhat  deeper,  yet  not  quite  up  to  tiic  first  joint,  I  can  insert  into  the 
orifice  of  the  wider.  Sometinies  I  use  one  eye,  sometimes  another,  for  ease  by 
the  change;  for  yoo  must  eapectlhat  the  visual  rays  of  boUi  eyes  will  not  meet 
a 
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for  irutuai  assistance  in  reading,  when  tliey  are  thus  far  divided  by  tubes  of  that 
length.  The  lighter  the  stuff  is,  the  le»  it  will  encomfaer.  Remember  always 
to  hUuk  the  inside  widt  some  bbdk  diat  hath  no  lustre  or  glittering.  And  you 
rivould  have  the  tubes  so  moveable,  that  you  may  draw  them  longer  or  diorter, 
allowing  also  the  orifice  wider  or  narrower,  according  to  circumstances. 

I  have  not  tried  what  glasses  will  do  if  settled  in  these  tubes,  having  no  need 
of  them.  Ftrobably  they  may  be  more  proper  for  some  ,that  are  squint-e)-ed, 
whose  eyes  interfere.  Certainly  it  will  case  those  that  cannot  well  liear  the 
light ;  and  perchance  it  will  preserve  the  sight  for  a  longer  time. 

In  another  letter  tiie  same  person  adds: 

I  see  now,  by  these  taper  tubes,  aswdlM  the  youngest  in  my  family,  andean, 
icad  the  amallMt  and  most  oonfoaed  prints  thioc^  them  a»  wdl  as  ever  I  could 

from  my  childhood,  though  my  sight  be  almost  tost.  And  having  used  these 
empt}'  holes  for  spectacles  little  more  than  a  week,  I  can  now  use  them  without 
trouble  all  the  day  long}  and  I  verily  believe,  that  by  this  little  use  of  them,  my 
Bght  already  is  mnch  amended.  For  I  now  see  the  greenness  of  the  garden, 
and  pastures  in  a  florid  verdure,  whereas  very  laldy  dark  oaloun,  blue  and  green, 
bad  the  same  Ime  to  my  eye. 

If  you  ask  mc,  how  this  device  came  in  my  head,  I  shall  tell  you  all  I  know. 
Some  years  ago  I  was  framing  one  of  Hcvelius's  polyscopes ;  as  I  was  trying 
the  tube,  without  tbedtoptric  passes,  I  perceived  that  though  the  tnbe  took  in 
very  little,  and  seemed  scarce  serviceable  for  any  considerable  purpose;  yet  the 
object  appeared  to  me  more  distinct  and  clear  through  the  tube,  tlmn  through 
the  open  air.  This  i  recollected,  and  thereupon  made  the  trial,  and  found  the 
eflf^  fully  answer  to  my  case. 

As  for  yoiu-  trial  of  the  tubulous  spectacles,  the  tubes  maybe  of  paper,  only 
oolourcd  blnck  and  pasted  on,  nnd  witii  the  inner  folds  drawn  out  from  one  inch 
to  three;  some  of  the  folds  to  be  taken  out,  that  the  orifice  may  be  wider  or 
narrower,  as  best  fits  to  every  degree  of  defect 

<y  the  JttttquUjf  qf  ihe  JVantfiuhn  ijf  Blood  Jrom  one  Ammd  h 

another.   N'  37,  p.  731. 

There  has  been  of  late  some  contest  about  the  origin  of  transfuMon,  the 
English  first  claiming  it  as  a  late  invention  of  theirs,  the  Freindi  f>rctcndin^ 
thereupon,  that  it  had  been  proposed  among  them  ten  years  ago :  after  which, 
it  was  affinned  upon  ftnther  investigation,  by  some  ingenious  peraom  in  Eng« 
land,  that  it  had  been  known  there  30  years  ikgo;  (whereof  the  publisher  of. 
tfieseTiactahaa  good  proofin  his  hands).  But  it  Menu,  that  an  Italian  philo- 
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sopher,  in  a  ti;irt,  cntitlerl,  Kr!ationc  delP  Espcricnze  futte  in  Inglnlterni, 
Fraiicia,  &  lulu,  iiuorno  la  TranstWiotie  del  Sanjjue,  lately  printed  in  Roiuc, 
undertakes  to  prove  that  the  taraosfosion  is  yet  of  greater  antiquity,  as  liaying 
been  known  to  Libaviiis  above  fifty  years  since.  For  which  that  Roman  autbqr. 
qiiotes  a  place  out  of  the  saitl  Liba\  (in  J^cfensionc  Syntaginatis  Arcanonmi 
Cliyniicorum  contra  Heniogum  Schneiunaiinuin,  Actions  4,  p.  8.  edit.  Fran- 
cof,  A.  l6l5),  whae  the  tmnfiwoii  is  so  plainly  deacribed,  Uwt  onecan  hardly 
disoonne  of  it  with  more  clearness  than  is  tliere  done,  in  these  words:  Adsit 
(says  Libavius,  I.e.)  Juvcnis  robu'^tt!'!,  snnn^;.  sang^uine  spirituoso  plenus:  Adi>tet 
cxhaustus  viribus,  tenuis,  maciltiAtvi^;,  \  i\  aniuiatn  trabetis.  Magi'^tcr  arlis  ha- 
beat.  tubidos  argcnteos  inter  sc  congruciucsi,  apeiiat  artcnam  robusti,  &  tubuluni 
inaenit  muniatqnes  mox  etcgroti  arteriam  findat,  et  tubtilum  fcemineuni  infigat. 
Jam  duos  tabolos  siln  mutuo  applioet,  et  c\  snno  sanguis  arterialis,  calena.et 
spirituosua  saliet  in  a*grolum,  unaque  vita:  fontem  afJerct  nmiK  tntjue  languorem 
pellet.  Tliis  indeed  is  clear  enough,  and  obliges  us  to  allow  a  greater  antiquity 
to  t\m  operation  than  we  were  before  aware  of;  UiOMgii  it  i»  true,  Libavius  did 
not  propoae  it  but  only  to  ridictde  it;  besides,  lie  contrives  it  with  great  danger 
bodi  to  the  redjncnt  and  cmittcnt,  by  proposing  to  open  arteries  in  botht  which 
indeed  may  be  practised  upon  brutes,  but  ought  by  no  means  upon  man. 

Afr.  Grsgosy*s  Answer  to  the  j4mmad»ernons  of  Mr.  Hufbbns^  upon 
his  fk»kr  De  vera  GrcuH  et  U^perMie  Quadratttrd ;  as  th^  were 
published  in  the  Joumaldes  Scavans  ofJuhf  2, 1668.       37>  732- 

Tbis  letter  is  omitted,  as  of  no  satisfaclor)-  use  to  any  person,  witbout  the 

animadversions  wbich  occa>ioncvl  it,  ami  wbicb  were  printed  in  anotliLT  ronn- 
try.  The  whole  controversy,  both  anin'a(l\orsions  and  answers,  was  collected 
and  printed  inHuygens's  Operai  Varia,  vul.  2,  pp.  463^  &c. 

■An  Account  of  some  Books,   N*  37*  P-  736. 

I.  Di'^coors  PbysKjuc  de  la  f^wolef  pw  M.  De  Cordcmoy,  a  Paris,  in  12mo. 

II.  Do  Infiniti-.  Spualibus  Inversts,  Infinitisquc  Hyiu  tVo'ls,  aliisque  Gcoine- 
tricis,  Autli.  F.  Stepliano  de  Angclis,  Vcncto.  Patavii,  in  4to., 

This  author  treats  here  oonoeming  the  figures  mentioned  in  the  title,  mea- 
suring their  areas  very  accurately  and  geometrically;  as  also  oonocrning  several 
other  things  conducing  to  the  perfection  of  geometry.  He  mentions  one  of 
thi^^o  spirals  to  be  the  line  described  by  a  hrav\  both'  fri^linp;  towards  tiie  centre 
«jf  tilt-  cartli,  supj)osing  the  e;»rth's  motion,  lie  also  touches  on  the  controversy 
bctwikt  tiimself  and  Ricdoli,  given  more  at  large  in  the  foregmng  number. 


V 
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III.  MichacUs  Angcli  Ricd*  Exercitatio  Geonietrica;  i|i  4to.  printed  at 
Rome. 

This  boolt  h  rq>rintcd  in  London,  and  annexed  to  Logarillimotcchnia  N, 
Mercatoris.  It  was  thought  ftt  to  be  so  reprintal,  partly  by  reason  of  its  scitn-e- 
ness,  but  chiefly  by  reason  of  tlxe  excellency  of  the  arguntcat,  whicli  is,  de 
roaximls  et  minimis,  or  the  doctrine  of  limits ;  wherein,  according  (o  the  ac- 
count of  the  intelligent  Mr.  Jolin  G)llins,  the  author  shows  a  deep  judgment 
in  discovering:  a  medium  to  reduce  the  lute!y  found  out  analytical  doctrine  dc 
maximis  et  minimis  to  pure  geometry.  The  tract  itself  is  very  small,  being  ht- 
tle  more  than  two  sheets  of  paper ;  wherein  ia  demonstrated  the  doctrine  of  Co- 
nviigio  de  spplicationibna,  who  affirms,  that  he  who  is  ignorant  therdn  may 
mispend  his  time  about  equations,  in  searching  for  that  whidi  cannot  be  found. 
He  delivers  also  a  method  of  drawing  tangents  to  all  the  conic  sections,  and  di- 
vers other  curves. 

IV.  La  Venerie  Royale  da  Sig.  de  Salnove,  in  4to.  k  Ma. 
Treating  of  the  different  Icinds  of  honting  in  BVance. 

A  Contrivance  to  make  the  Picture  ofaiu/  Tiling  appear  on  a  JFall^  &€, 
in  a  JJ^r/it  Room.    Ih/  Mr.  Hook.    N'  38,  p.  7-41. 

This  optical  experiment  is  new,  tliough  easy  and  obvious  ;  and  has  not  that  I 
know  l>een  ever  made  by  any  otiier  person  in  this  way.  It  produces  effects  not 
ontj  veiy  ddightfid,  but  to  such  as  know  not  the  contrivance  very  wonderful ; 
so  tfiat  spectators  not  well  vcr?ed  in  optics,  that  should  see  the  various  appari- 
tions and  disappearances,  the  motions,  changes  and  actions,  that  may  this  way- 
be  represented,  would  readily  believe  them  to  be  supernatural  and  miraculous. 

Opposite  to  the  place  or  wall  where  the  apparition  is  to  be,  letahole  be  made 
of  about  a  foot  in  ^ameter  or  larger;  if  there  be  a  high  ^vindow  that  has  a  case* 
ment  in  it,  it  will  be  so  much  the  bfttcr.  Without  this  bole  ])lacc  the  picture 
or  object,  which  you  will  represt>nt,  inverted,  and  by  means  of  looking-glasses 
set  behind,  if  the  ptctafe  be  transparent,  reflect  the  rays' of  the  sun  so  as  that 
thc7  may  pass  through  it  towards  tlie  place  where  it  is  to  be  represented;  and 
lot  the  picture  be  encompassetl  on  everv  side  with  a  board  or  eloili,  iluit  nn  ravs 
may  pass  beside  it.  If  the  object  be  a  st.ifnc  or  some  living  creature,  then  it 
must  be  vciy  much  enlightened,  by  casting  li^c  sun  beams  on  it  by  refraction, 
reflexion,  or  both.   Between  this  object  and  the  place  where  it  is  to  be  repre> 

*  Mkhael  iVngelo  Rit-ci  was  a  learned  Italian  divine,  born  at  Uoiiat,  l6l9- '  He  was  well  »kU!cd 
ID  tbe  piue  outhenutical  idenoes,  off  which  the  abof e  article  it  a  good  specimen.  He  wit  cif«ic4 
•ewliiul  b  l6Sl|  lotdid noHon^ei^^  that dignltjr, d^teg ia iSsa,  n6*fm»^a^ 
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scnted,  there  must  be  placed  a  broad  convex-glass,  so  tliat  it  may  represent  Uie 
object  distinct.  The  nearer  it  is  placed  to  the  object,  the  more  U  the  obfect 

magnified  on  the  wall ;  and  the  farther  off  tlie  less;  nhich  diversity  is  effected 
bv  plasses  of  several  spheres.  If  the  object  cannot  be  inverted,  as  it  is  pretty 
difficult  to  do  with  living  anunais,  candle;*,  &c.,  then  let  two  brge  glasses  of 
convenient  spheres  be  placed  at  proper  distances,  to  be  fiMuid  by  triak,  to  make 
the  representations  erect,  as  well  as  the  object. 

These  objcrts,  reflecttnj^  and  refracting  glasses,  and  the  whole  apparatus,  as 
also  the  persons  employed  to  manage:  tiiem,  must  be  placed  without  the  window 
or  bote,  so  that  th^  may  not  be  perceived  by  the  specolaton  In  the  room. 

Whataoever  may  be  done  by  means  of  the  sun-beams  in  the  day  tirne,  the 
same  may  be  done  wltli  much  more  ease  in  the  night,  by  the  help  of  torches, 
lamps,  or  other  strong  lights  placed  about  the  objects,  according  to  die  several 
sorts  of  them. 

So  far  our  inventor;  who  has  not  contented  himself  with  the  bare  speculation, 
but  put  the  fiamc  in  practice  some  years  since,  in  the  presence  of  several  mem- 
bers of  tlie  Ko)al  Society. 

<y  Cotadaif^mg  Opal,  and  making  lied  Glass.        Mr,  S»  Cqle^ 

PRESSE.    N'  38,  p.  743. 

r  was  two  days  at  Haarlem,  on  purpose  to  sec  the  experimenl  of  the  making 
of  counterfeited  opal  glass,  which  is  tliere  done  by  rule.  It  is  very  lively,  and, 
as  I  goess,  perlionmed  only  by  the  di^irees  of  heat  producing  the  colouis. 
When  the  composition  is  thoroughly  melted,  they  take  out  some  on  the  point 
of  an  iron-rod,  which  being  ct>oled,  either  in  tiie  air  or  \^'ater,  is  colourless  and 
pellucid;  biU  being  put  into  the  moutli  ot  ilie  iurnace  on  the  same  rod,  and 
there  turned  by  die  hand  for  a  Gttle  time,  its  little  partides  take  such  varioua 
positions,  tliat  the  light  falling  on  them  being  variously  nKXfiiied,  represents 
tliose  several  colours  that  are  seen  in  the  true  opal.  It  is  remarkable  that  the 
colours  of  it  may  be  destroyed  and  restored  again  by  different  degrees  of  heat. 
.  They  alto  make  there  the  amethyst  and  s^jplure;  and  have  leooveied  the 
hundred  years  Ia>:s  of  incorporating  red  glass ;  and  have  some  metal  that  it 
thought  to  equal  crystal  in  hardness  as  well  as-coknir.  ' 

Some  Ammadeernom^  written  in  a  L«l/«r     Dr.  Jomr  Waum,  on  a 

printed  Paper,  entitled  tU  sponsio  Francisci  du  Laurens  ad  Epistolam 
D.  frallisii,  ad  CI.  F.  Oldenbnrgium  scream.    N'  38,  p.  744. 

A  continuation  of  tlie  unpruiilahle  controversy,  WOticHI  before  in  N°  34, 
p.  239,  between  Dr.  Wallis  and  M.  du  Laurens. 
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An  Account  of  two  Books.        38,  p.  750. 
I.  R.  de  Graaf,  M.  D.  de  Vironim  Orgairis  Generationi  Inservientibus,  Ludg. 
Bat.  1668,  iTxaa. 

This  treatise  was  promised  by  the  author  in  a  printed  epistle  of  his,  of  w  Wn]) 
we  gave  an  account  in  N*  34,  p.  24 1 ,   There  being  at  that  time  published  a 
Prodromus  of  J.  Van  Home,  wherein  it  was  suspected  that  the  obsemtioni  of 
de  Gmf  were  much  the  same  with  his  open  this  subject ;  we  do  now,  ufMm  the 
pcrus^  of  this  book,  find  chiefly  these  considerable  differences  between  tliem  : 

Van  Home  makes  the  spermatic  artery  in  man  to  go  to  the  testicles  in  a 
winding,  but  De  Graaf  in  a  straight  direction.  The  former  affirms,  that  the 
VUB  deftrentia  have  no  oomrnttnication  with  the  vericttltt  aeminales  t  hut  the 
latter  maintains  and  demoir  fntvs  that  there  is  so  great  a  mmTimnication  be- 
tween them,  "  ut  semen  dum  a  testibus  per  vasa  deferentia  affluciis  in  urethram 
"  effluere  nequit,  propter  camnculam  clausam;  neoessaiio  influat  in  vesiculas, 
*'  in  iiaque  jiro  fntmo  cdtu  reservetttr.**  The  fbnner  is  of  opinion,  *'  tripJioem 
"  esse  niatcriam  ?ennini  ;"  h-.tr  Dr  Graaf  will  have  only  one,  answering  the 
arguments  of  both  Van  Home  and  Dr.  Wharton  to  prove  that  triplicity. 

But  what  De  Graaf  much  insists  on  in  this  book  is,  to  show  what  is  the  true 
Buhstsiioe  of  die  testides,  and  to  vindicate  the  disooreiy  thocof  to  hiimelf, 
affirming  positively  thnt  no  man  before  him  ever  knew  the  truth  of  it.*  For 
the  making  out  of  which,  he  first  denies  that  the  testes  are  g^anduknis  or  puiLi- 
oeons ;  and  then  affirms  that  their  wbstanee  is  nothing  eUe  but  a  "  Congeries 
*'  minutissimorum  vasculorum  semen  confirientium,  rjuse  si  ahsqjoe  niptione 
"  dissoluta  sibi  invlccm  adnecterciitiir,  facile  viginti  ulnanim  lonj^tudinem  ex« 
**  cederent."   Which  he  affirms  he  can  prove  by  ocular  demonstration. 

He  then  ahows  how  the  seminal  vessels  pass  *'  h  teatibus  ad  q)ididymide8," 
iris.  not  by  one  trunk  (as  Dr.  Highmore-f-  thinks)  but  by  6  or  7  small  ducts'; 
assigning  the  cause  why  Dr.  Highmore  did  not  sec  them. 
-  Farther  he  examines,  "  An  semen  in  test  i  bus  conticiatur ;  utrum  ex  sanguine 
"vAex  lympha  ?  quomodo  daboretur,  craveacat,  lacteaeat :  qua  vk  k  teatibiis 
**  ad  urethram  excamit*'* 

He  also  endeavours  to  prove,  "  Vcsiciilas  s^inalea  ordinatai  CSSe  non 
"  gcoerationi,  scd  ejus  receptioni  et  asservationi."  ' 

•  Sec  Dr.  Clarck's  letter,  No  35. 

t  Nathaniel  Higlimore  pnrctisLd  at  Oxfoni  in  the  middle  of  the  I7lh  ceatujy,  and  acquireU  a  con- 
kiderablc  reputation  by  his  mediial  ^inJ  anatomical  writingij  viz.  hj  his  Corp.  Huin.  Diiquibitio 
Axatoa^mbf  bb  HjfHoij  of  Ccoenitioo,  aod  bjr  bit  Esefchationes  de  Fuiigae  HjiL  decpe  HjrpiH 
dMBdriMsAAcdane.  SittlUlerflndiftidtirithiliedeiaripiiaiM^fmia  Ibefim  of  th^ 
nkalwMkf,  udajidiitiBOStaf  dwplMiie  oafiedfivniYMliiii* 
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lie  also  obscn-cs  concerning  t]ie  seminal  matter,  that  it  is  compoied ex dapiid 

materia,  wllich,  after  Aristotle,  hv  C-.llIs  >  ty<v  c-TfcuaTixQv  xai  ly***  <nrtffi.a.riy.li,,  con- 

'  (n^l^riiig  this  twofold  matter  like  dough  and  icrment,  this  infcctiag  and  (quicken- 
ing that,  and  the  grosser  part  being  a  conservatory  and  vehicle  to  that  winch  » 

mo'^t  (.l.-iboratc. 

When  he  examirips  the  penis,  he  tnkea  notice,  "  Oinnes  harfenu«!  anntoniicos 
pcrpcram  assignassc  usum  musculorum  pcui£,quoi>  ercctores  appellant;  eorum 
qaippe  provinciam  non  ease,  penem  erigere,  et  dilatare  ttretfaram,  cum  omnia 
"  miisculi  actio  sit  contractio,  fftm  eitcnsioni  contraria  est ;  eoa  potius  peneoi 
vcrv,:«:  intcriiini  rctrahere  qiiam  erij*ere :  Interim,  hosce  penis  muscvilos,  coarc- 
"  tando  corpora  nervosa  circa  coruni  exortum,  materiam  seminalem  versus  peuis 
'f  fmrtein  anterjoiem  propellere,  atque  hac  latione  corporain  nenrownun  (bten- 
*'  sione  erectionem  augcre."* 

Before  we  condadi!  thi.>  ric  cnunt,  we  cannot  but  take  notice,  that  the  author 
occasionally  inserts  in  thi!»  book  several  curipus  and  remarkable  examples  and 
observations;  some  of  whidi  are  the  following : 

1.  Concenring  tiiose  that  are  bom,  cither  « absque  testibus;  or,  cum 
tCbticulo  uno;  or,  cum  tril)iis,  idque  hjereditario  per  aliquot  familiaj*,  admodum 
fsecundas."  2.  About  the  situs  prxteruaturalis  tcsticulorum  generationis 
tamen  virtutem  non  impedientis."  3.  Conoemiiig  lactescent  hlood  in  a  man 
living  at  Delft  in  Holland,  whose  blood  ah\-ays  turned  into  milk,  when  let  oat 
eithi  r  by  venesections  or  by  bleeding  at  the  nose  or  hy  a  wound.  Compare 
Number  0,  p.  37,  and  Number  8,  p.  -il  of  thi*  Abridgement  of  these 
Tn^uactions.  4.  Conceirmng  die  sttai^  altention  mede  in  fianaks,  "k 
**  liquore  semtnali:  quod  oonfirmat  ezemplo  felis,  diu  sugentia  (idqoe  ad  in- 
*•  tcfrriiTi  fere  sui  nutritionem)  lac  mammarum  rnniciilrc,  per  aliquot  annos 
"  ^  eoitu  prohibitac ;  deincc[»  vero,  postquam  catelia  admiserat  canem,  nun- 
**  quam  ab  eo  tempore  lac  ex  mammia  t^oa  exsngcrc  volentis.**  5.  About  a 
strange  tuemorrluigy  per  penem,  which  amounted  to  14  pounds,  in  a  porter  of 
51  years  ol<l,  fallinjj  down  with  a  heavy  load  upon  a  board  laid  over  a  ditch, 
whiclt  so  turned  about  on  his  stepping  upon  it  as  to  throw  him  down  upon  its 
edge,  turned  between  his  legs  yet  the  patietit  by  the  slull  and  care  of  our 
author  rccovcre<l.  6,  Various  observations  on  clysters  and  suppositories,  cast  up 
hy  vomits.  7.  Several  ways  of  performing  dissections  of  anioials  without 
cHiuion  of  biootl. 

ir  Lngsiritltmotechnia  of  Nicholas  Mercator,  by  Dr.  John  Wallis,  in  a  let- 
ter to  Lord  Vtscomit  Brouncker,  president  of  the  Roj'al  Sodetjr.  Tkanslated 
from  the  tatin. 
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With  this  book,  my  Lord,  which  is  just  come  out,  I  was  so  much  pleased, 
that  I  could  not  quit  it  before  I  read  it  quitf  through.  Tlic  doctrine  on  which 
it  is  founded,  and  by  which  the  logarithms  may  be  expeditiously  and  ingeni^ 
ousty  constnieted,  is  pcrspicaoui^  and  ii^penioiialy  tveated.  The  qoadisture  of 
die  hypecfadBi  sabjoineil  to  it»  ia  very  e1^^  and  ingemoos;  and  is  to  this 
effect. 

After  the  author  had  demon.strated,  prop.  14,  that  in  tlie  hyperbola  M  B  F, 
(fig.  8,  pi.  7.)  having  its  asymptotes,  A  II,  AN,  meeting  at  right-angles,  and 
drawing  B  I,  FH,  sp,  &c.  parallel  to  the  asymptote  A  N,  then  tlie  rectangles 
A I  B,  A  H  F,  A  p  8,  &c.  are  all  equal  amonj^  themselves,  ajid  that  tJierefore 
tbdr  sides  are  reciprocally  proportional,  being  the  known  property  uf  tlie  hy- 
pedbda :  putting  then  AI  b BI  as  1,  and  H I  he  dhews,  prop.  1 5,  ttat 
FHsy^,  namdy  from  this  analogy  HA '.A  I::  BI:FH,  diatisi+at 

1  : :  1 ;  j-^=  PH  =1  — a-fo*  —  o'  +  o*  by  dividing  the  numerator 
1  fay  the  denominator  1  a,  oontinned  by  the  powen  of  ff,  altermtely  nega. 
tive  and  affirmative.  And  shnoe  tUs  holds  equally  true  for  every  point  H  be- 
yond I,  puttini:;:  A  I,  as  before,  as  1,  and  making  any  continuation  of  it,  as  I  r, 
s  ji,  which  is  conceived  as  divii)pd  into  innumerable  equal  parts,  each  of 
which,  asip,  pq,  &c  is  ladled  a;  therefore  I  p,  I  q,  8tc.  wiflbeo,  2  a,  3  a, 
Uc.  till  the  last  term  be  ^.  I'hen  the  rig^t  fines  p  s,  q  t,  &e.  conespondii^ 
to  these,  comprehending  the  space  B I  r  li,  arc^ 


1  —  «  +  a"  -  «•  +  a*  ice. 
1  —2a -f  4  a'  — 8a* -j-  l6a*&c. 

and  so  on  to 
1  —  jt+^'  —  ^*  +  A'  &c. 


Since  then  it  is, 

1+1    +  1  &c.  (to  the  last)  =  A 

a  4.90 +8  a  be.  (tin  ^>  s.f^« 

a'  +  4  «»  +  9  a*  &c.  (till  J"")  =  +  y/» 

a'  4-  8  «'  -f  27  a*  &c.  (till  A')  —:^A* 


and  so  on,  as  he  shows  in  prop.  16,  and  which  I  have  elsewhere  demonstrated. 
Hence  he  properly  infers,  that  the  hyperbolic  space  BIru  is  =  .^^  —  .^./f  * 
— +  &e.  80  that,  assigning  to  ^=  I r,  any  value  in 
numbers,  and  distributing  the  series  into  two  classes,  viz.  the  affirmative 
powers  y/,  V-^^  t'^  \  &c.  and  the  negative  poweri  x  %  YA*,hc..  the  ag- 
gregate of  the  latter  being  deducted  from  tliat  of  the  former,  the  remainckr 
wilt  be  the  vahie  of  the  hyperitolic  space  B I  ru. 

Then  putting  A=0.\,  or  =  0.1 1 ,  or  any  other  decimal  fraction,  and  con- 
sequently less  than  1,  that  is,  making*  I  r  1p*s  than  or  T,  the  last  powers  of 
A  become  so  small,  that  they  may  be  neglected.  For  example,  putting  A  1  =  1, 
and  Ir  =  0.21 ,  then  the  tern*      be  aa  ibllofir : 

▼Oft.  I.  M  ai  ' 
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=0.21 

i.  =  O.CXX>0()'i57a 
Vt-^'^s  OvCN)0000003 


■^y/'  =  0.02209 
4  >/'  =  0.OOO486202 
-i^"  =  0.0CXX>14'Z94 
i.^ssOX10000O47t£ 
tV^=  OWlOOOOld 


+  0.21SI71345 
—  0.022550g84 


—  0.022550984 


Gives  0.190620361  =  B I  r  u  the  hypeibolic  space. 
But  if  the  quadrature  of  the  whole  space  B I H  F  be  required,  when  the  side 
I  H  is  longer  than  A  I,  this  method  would  not  succeed  so  well{  fiir  in  that 
ca5c  being  greater  than  J,  it  is  inanifcsl  that  the  liit^lier  powers  of  if  would 
be  too  eoniiderable  to  be  neglected.  1  o  remedy  tliis  ibconvenicnce,  proceed 
thus:  Suppose  H  Par  the  space  to  be  squared,  AH  being  of  my  length  what- 
ever,  either  greater  or  less  than  A  I,  or  equal  to  it:  taking  the  point  r  any« 
nhcrc  between  A  and  H,  let  AH  =  1,  and  Hr  =  which  is  to  be  con- 
ceived as  divided  into  innumerable  equal  parts,  each  =  a;  then,  afler  AH  —  1, 
the  other  ports  contiinBlly  decramng  vili  be,  l  1  —  2ff,  I  —  8«,  &c. 
toArsi— ^.  Hcnoe,  because  of  the  equal  rectangles  PH  A,  nr  A,  fi  I  A, 
&C.  each  of  which  suppose  ss  b*,  itwiUbe  HF  3=-^--,  and  the  test  in  oider 

rr^'  'i-Tii'  T^a>  ^  ^  *^™T^rA'  f^o"'pl*:^i"g '^he  space HFnr,  asia 
diown  in  the  jfriikm,  hfinit.  prop.  88,  94, 95.  Then  dividing  b'  by  I  —  «, 
the  quotient  will  be  b'  +  b'  a  +  b'  a*  -}-  V  a>  fa:,  that  isV  mto  1  +  4 

&c,  and  all  the  ripht  lines  between 


into 


H  F  and  r  u  will  be, 
1+  «+   «»+    a»jec.  1 

1  +  2  a  +  4     -f    8./'  &c. 
I  +  3  c  -f  9  rf*  +  27a»  &c 
and  so  on  till 

1  +^+^*+-#««tc. 

Then  the  aggregate  of  all  is  j4  -f 

PH  r  u,  by  Arith.  Inf.  pr.  tf4. 


For  example,  let  A  H  =  1,  H  r  s= 
^  =  0.21,  Alsbso.!,  andtfaera. 
f(»eb'';sO.Ol;  then. 


A  =  0.21 

0.02205 

\;A*  —  coooiaC-zos  — 

^  =s  0.00006 1 682 + 
4  ^  ss  0.000014294  4- 

4  y/'  =  0  000002573  - 
\A*  =  0.000000473  — 

B  OUOOOOOOO88  + 

•^'"saoooooooi?  + 
.,iF^"s0.aooooaoo8  -i- 


Their  amn  0.289722398 

Which  drawn  into  b'  nr  0.01 , 
Gives  0.00235732333  =:  FHr  us 
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such  that  1  s  A  H  G  N  «  square  if  A  be  a  right  angle,  or  a  riiombus  if  A  be  an 

oblique  angle. 

The  same  may  also  be  aooommodated  both  to  the  csonstmcting  of  logarithms, 
and  to  the  findiiig  the  aum  of  the  Ic^aritlims,  which  Mercator  docs  in  prop.  ig. 
Tim?,  putting  A  H  =  i ,  A  T  =  I  B  =  1),  as  before,  and  llu-  i^lane  BIHF  = 
it  will  be  /j/  -     +  b*  =  BIps  +  BIqt  +  BIru,  &c.  till  BIHP. 

If  we  begin,  not  at  fil,  but  on  eiUier  side  of  it,  as  suppose  at  ps;  theii 
puttH^  pH  8B4^  and  psFH  s  pi,  it  will  be  universally  pstq  4-  p»ttr,  &e.  till 

FH  =  pi  ab*,  where  t  ss  AH*.  Whidi.iiny  be otlierwiae  demonatntcd, 
if  necessar)'. 

A  N^e  rehiHng  to  the  jormer  Narraiive  about  Empty  TiA«$,  terving 
for  a  decayed  Sight :  imparted  by  the  tame  Author,  t«  ,a  Letter  of 
Auguii  10,  1668.»        39.  p-  765. 

I  .have  now  tried  convex  spectacles,  \vl)i(  h  about  ilirec  years  ago  (b<  forp 
my  sight  fell  into  this  decay)  agreed  very  well  for  my  use ;  awl  putting  these 
glaases  nito  the  tapers,  I  ftmad  the  amaJleat  prints  aoniewhat  largcTt  but  not 
ao  dear,  so  distinct,  nor  so  plearing  to  the  eye,  as  wlien  J  use  the  vatpiy 
tapers.  Also  I  am  confinned  that  these  empty  tapers  preserve,  strengtlicn, 
and  in  some  small  degree  recover  the  sight.  And  I  find  myself  best  at  ease 
with  dioae  leathern  tubes  I  &Bt  used,  and  rather  without  any  fastening  to  the 
bone  of  the  spectacles :  For  as  they  hang  in  that  slight  manner,  I  can  now  with 
a  touch  of  my  finger  raise  them  up  or  bnw  tViem  down,  divide  them  or  unite  to 
take  in  the  same  object.  And  I  put  tliem  oil  and  on  as  speedily  and  as  easily  as 
any  other  spectades. 

Extract  of  a  Letter  icrit fen  from  Dmitzk  Ji  to  the  lion.  Mr.  Borr.n, 
containing  the  Success  of  some'  Experiments  of  Itifusing  Medianet 
into  the  Human  Icins.    N'  39»  P-  76(i- 

Mons.  Smith,  physician  in  ordinary  to  this  city,  liaving  liberty  granted  him 
to  tiy  an  experiment  upon  some  permis  despentely  infected  with  the  venereal 
disease,  then  in  the  public  hospital  here, .  ventured  tlic  opening  of  a  van,  and 
infusing  some  medicines  into  tlie  Mood.  Tlit'^  was  tried  upon  two  persons,  one 
of  whom  recovered,  and  the  other  died.  Yet  being  hince  tart  Iter  encuiiraged  by 
cormponi&iig  with  some  of  the  Royal  Society  in  England,  about  a  month  since 
the  said  physidan,  toigether  with  Mons.  Scheffeler»  another  oM  practitioner  in 
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tituB  eitjt  repealed  the  eiperiment  hy  infaang  altering  medidnea  tnio  the 

of  the  right  arms  of  three  persons,  the  one  lame  of  tlic  gout,  the  other  ex^ 
tremt'ly  apoplectic,  and  the  third  reduced  to  extremitv  by  that  singular  disteiQ* 
per,  the  plica  polohica.  The  sucoess  of  this,  as  Mons.  Hevelius  inJComis  me,^ 
was,  that  the  gonty  man  fbond  himself  pretty  \vdl  next  day,  and  ahoitly  after 
went  to  work,  it  being  harvest  time,  and  has  continued  well  ever  since,  lcavui|f 
the  hD^pital  yesterday,  aiid  professing  himself  cured.  The  ayKjplectic  patient 
has  not  had  one  paroxysm  since;  and  the  several  sores  which  the  plica  polonica 
had  occanoned  are  healed;  and  both  these  personshave  been  aUe  to.vQvk  at 
any  time  diese  thrae  wedk».* 

A  further  Account  of  the  Mendlp  Mhet.   Bjf  Mr.  GLAHvUn 

N"  39,  />.  767.+ 

Thif  gendeman  nys  he  haa  been  infonned  by  ezperienoed  minen  to  the  fbU 

lowing  effect,  viz.  that  the  veins  aometimes  run  up  into  die  foots  of  trees^  yet 
they  observed  no  difference  at  the  top.  The  water  is  accounted  healthy  to 
drink,  and  to  dress  meat  with  it.  The  snow  and  frost  near  the  grooves  melt 
quickly;  but  oontinuebnger  at  a  greater  distance.  Sometimes  when  a  nunehas! 
been  very  near  the  aorftoe^  the  grass  has  been  ycUow  and  discoloured.  Some 
have  made  use  of  the  virgula  divinatoria;  but  experienced  worlupen  account  it 
of  no  value ;  yet  they  say,  when  the  mine  is  open  tbey  may  gucK  I]y  it  hoMf^fac 
the  vein  leads. 

White,  <yenow,  and  mixed  esrdi  ere  leaden  lo  the  OQOPtry,  is  tbcy  call  it: 

changeable  colours  always  encourage  their  hopes.  The  stones  are  s<.mietiine3 
12  fathom  deep  before  they  arc  met  wilti.  Other  times,  when  a  stony  reak  is 
at  top,  they  meet  ore  just  under  the  sward  or  superficies  of  the  grass,  which  ore 
has  sometimes  gone  down  above  40  fiithama*  A  btadi  stone  is  of  had  import, 
as  it  leads  to  a  jam,  a  btai'k  thick  stone  that  hinders  their  work.  A  prey  clear 
dry  one  they  account  best.  They  seldom  meet  with  damps,  it  in  smking  they 
oome  to  wet  moorish  earth,  they  expect  a  jam,  and  to  be  closed  up  with  rocks. 
The  nearness  thej  guess  by^hort  brittle  day;  for  the  tough  is  not  leading.  The 
ore  is  sometimes  shole,  and  somctiniC:^  14  or  20  fathf)nis  deep.  I^rv  follow  a 
vein  inclining  to  some  depth,  when  it  niiis  away  in  liat  binns.  When  the 
stones  part  it,  then  tliey  find  a  vein  again.  Their  draughts  are  1 4  or  J  6  fathoms, 
till  they  oome  to  a  stone,  where  they  cast  aside  a  dntight  called  a  cot.  Then 
they  nnk  [dumb  agun  A  ocs  cuts>  one  under  another.  Thqr  find  ore  at  50 

*  TliepBMkilwoMtwe  been  laMwIitt  flic  medicines  iM^^ 
t  Sw  tiM  ibnm  soGOBtt  17  One  gendcnM»  in  N*S8,  ^  18«  cf  Ais 

8 


lathonw.  Thrir  beitradu  are  north  and  Molih:  oat  and  west  are  good,  tluy^^ 
not  so  deep.   The  groove  »  4  feet  long,  ^  feet  broad,  till  they  meet  a  stone, 

when  thej'  carry  it  as  thoy  can.    Ute  groove  is  supported  by  timber  of  different 
thicknew  as  the  pbce  requires.    A  piece  of  an  arm's  thickness  will  support  10 
tonofesith.  It  lasts  long;  lliatv^iidiim  put  is  above  20Cr  years  since  wfll 
serve  again  in  new  works.    It  is  tough  and  blade,  and  being  exposed  to  the  mn 
and  wind  for  two  or  three  days,  will  scarcely  yield  to  an  axe.    For  tlie  ?np[)ly  of 
fresh  air  there  are  boxes  of  elm  exactly  closed^  of  about  iix  inches  in  the  clear, 
by  which  they  carry  it  doim  above  90  ftthoms.  Wlien  they  come  at  iwe»  and 
need  an  air  shaft,  tliey  vnkit  at  4  or  5  fathotnd  distant,  and  of  the  same  fashioa 
with  the  groove,  to  draw  ore  as  well  as  air.    They  make  use  of  leathern  bag's, 
eight  or  nine  gaUons  a-piece,  drawn  up  by  ropes  to  draw  up  the  wat^.   If  tiicy 
find  a  swflllet,  they  drivean  adit  on  level,  till  it  is  dry.  Vibey  cannot  cat  the 
rock,  they  useiire  (o  anneal  it,  laying  on  wood  and  coal,  and  the  fire  is  so  oOQi 
trived  that  they  leave  tlie  mine  before  the  operation  begins,  and  find  it  danger- 
OU0  to  enter  again,  before  it  be  quite  cleared  of  the  smoke,  whicli  has  killed 
4onM.  Thdr  beetiies,  axes,  wedges,  uidess  they  be  so  haidened  as  to  make  a 
deep  impression  upon  the  head  of  an  anvil,  are  not  iit  for  their  use ;  and  yet 
they  sometimes  break  them  in  an  hour ;  others  last  three  or  four  days.  They 
work  in  frocks  and  wustcoats,  by  tallow  candies,  14  or  15  to  the  pound,  each 
vbereof  lasts  three  hours,  if  they  haw  air  enot^h;  which  if  they  want  to  keep 
in  the  candle,  the  workmen  cannot  stay  there.    When  a  vein  is  lost,  they  drive 
two  or  three  fathoms  in  the  breast,  as  the  nature  of  the  earth  directs  them.  They 
convey  out  their  materials  in  elm  buckets  drawn  up  by  ropes,  the  buckets  holdk 
ing  about  a  gallon.  TSuof  ladders  are  of  ropes. 

The  ore  runs  sometimes  in  a  vein,  sometimes  dispersed  in  banks.  It  lies 
often  between  rocks :  some  of  it  is  hard,  some  milder.  They  never  find  any 
perfect,  but  it  must  be  refined.   They  have  often  branclied  ore  in  the  spar. 

There  Is  siboat  the  oie  some  substances  of  qisr  and  chalk,  and  another  snb^ 
stance,  which  they  call  liht  crootes,  whicfa  is  a  mealy  white  ston^  marted  with 
ore,  and  soft.  The  spar  is  white,  transparent,  and  bnttle  tike  glass.  The  chalk 
white  and  heavier  than  any  stone.  The  vein  lie.s  between  the  coats,  and  is  of 
ififlerent  breadths.  It  breiks  off  sometimes  abruptly  in  an  earth,  calfed  a  deadU ' 
ing  bed,  and  after  a  firthom  or  two  mty  come  to  it  again,  keeping  the  same  point 
or  direction.  It  terminates  sometimes  in  a  <lead  clayey  earth,  without  croot  or 
spar;  sometimes  in  a  rock  called  a  fore-.stoiie.  The  clearait  and  heaviest  ore 
is  the  best;  of  which  96  hundred  weight  may  yield  a  ton  of  lead.  They  beat 
the  ore  with  a  flat  iron;  then  clc;in5.e  it  in  wjiter  from  the  tUrt;  and  sift  it 
thrai^h  a  wire  sieve.  Hie  ore  tends  to  the  bottom,  and  the  reftue  lies  at4op. 
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And  these  are  the  pTTpnrntioru!  they  make  use  of,  before  it  is  fit  for  fusion.  For 
tlui»  p^urposc  thcv  liave  a  heartli  about  6ve  feet  bigh,  set,  upon  timber  to  be 
turned  as  a  windmill,  to  avoid  die  inoonveitienee  of  ttiioke  iqxm  a  shifting 
wind.  Tlic  hearth  contains  half  a  bushel  of  ore  and  coal,  with  bellows  on  the 
top.  The  charcoal  is  put  upon  the  hoartli,  where  the  ore  is;  laying  dry  sticks 
upon  tlie  top,  wliich  they  call  their  white  coals.  There  is  a  sink  on  tlte  side  of 
the  hourdi,  into  wlndi  the  lead  rans,  that  holds  about  a  htmdred  and  a  half. 
ITien  it  is  cast  into  sand,  forming  what  are  called  sowcs.  Tlicy  have  a  bar  to 
stir  th(*  fire,  n  shovel  to  throw  it  up,  and  a  ladle,  heated  red-hot,  to  cast  out  tlie 
melted  metal.  Once  melting  is  enough :  and  the  best^  which  is  heaviest,  melts 
fint. 

There  is  a  flight  in  the  smoke,  which  falling  upon  the  grass,  pcMSORB  the  cat- 
tle that  cnt  it.  Thcv  find  tlie  taste  of  it  upon  their  lips  to  be  sweet,  when 
the  smoke  clumces  to  fly  in  their  faces.  This  brought  home  and  laid  in  their 
houses,  it  kills  rats  and  mice.  If  this  flight  mix  with  the  water  in  which  tlie 
ore  is  wadied,  and  be  carried  away  In  a  stream,  it  poisons  cattle  that  drink  it, 
even  after  a  course  of  throe  miles.  Wliat  of  this  flight  falls  upon  the  sand  thejr 
gather  up  to  melt  in  a  flag-lieartli,  and  make  shot  and  sheet-lead  of  it. 

Of  (Meocdlat  &c,  near  Frankfwri  on  tl^  Oder;  atm,  an  unommom 
Had  njt  Snow.  %  /.  Cmt.  Bscauir.       99*  p>  771. 

Osteocolla,  or  ghwJioae,  grows  in  a  sandy  yet  not  gravdly  soil,  and  not  at 

all  as  yet  known  in  any  rich  or  clayey  ground.  It  shoots  down  10  or  12  feet 
di'pth  under  ground;  where  the  branches  most  commonh'  grow  Ktraight  up,  yet 
Mtmetimes  also  spread  sidcM-ays.  The  branches  are  of  unequal  tliickness,  like 
pkmts  growtf^  above  ground,  some  of  them  thicker,  some  deoderers  and  die 
farther  they  -are  distant  from  the  common  stem,  the  smaller  they  Mi  the  Stalk 
being  thickest  of  all,  usually  equalling-  the  thirkncs?  of  an  arm  or  a  leg,  atid  the 
brandies  of  tlic  thickness  of  a  httle  linger.  Wliei'e  the  osteocolla  is  found  the 
sand  is  every  where  yellowish,  and  there  appears  a  whitish  fiitty  sand,  which  if 
it  be  dlig  mto  has  under  it  a  dark  fatty,  and  (how  hot  and  dry  soever  the 
other  sand  be)  a  somewhat  moist  nnd  putrid  matter,  like  rotten  wood;  which 
matter  spreads  it.«elf  here  and  there  in  the  earth,  just  us  the  ost(xx»lla  itself 
does,  and  is  calkd  the  flower  of  the  osteocolla.  The  osteocolla  being  thus 
foundi  is  quite  fo(t,  yet  rather  friable  than  ductile.  So  that  to  get  out  of  the 
ground  a  whole  piet-^  of  it,  with  its  branches,  the  <and  must  be  ver>*  carefully 
removed  every  way  from  it,  and  then  let  it  lie  so  a  while ;  its  quality  being  such 
that  renuuning  exposed  to  the  swi  for  diioat  half  an  bop  or  longer,  it  growt 
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hapd,  « it  is  sold  in  the  shops.  This  sobstanoe  seems  to  be  a  kind     marli  or 

to  have  great  affinity  with  it;  of  which  wc  In  rc  also  have  great  store,  yet  not 
near  those  places  where  I  have  found  osteocoUa.  It  requires  time  to  rt>ire  to 
maturity;  whidi  appears  from  hence,  that  in  the  vcr^  same  place  where  I  dug 

"  some  of  it  the  last  year,  I  this  year  found  others;  yet  with  this  diffcrenoe^  that 
those  were  grown  hard,  after  the  manner  before  described,  but  these  reRUiill still 
soft  and  friable,  though  now  in  the  fifth  mijiith. 

I  shall  further  observe,  that  on  tlie  1st  of  March  last,  tlierc  foil  an  unusual 
Idnd  of  snow,  which  I  coottdered  with  more  than  ordinary  attention.  It  had 
none  of  the  ordinmy  inures,  but  was  made  up  of  little  pillars,  whiTcoi'  some 

.  were  tetragonal,  some  hexagonal,  'vlth  n  neat  basis.  On  the  trp  ?!iey  were 
somewhat  laiger,  as  the  heads  of  columns  are.  Considering  the  v^hule  shape, 
we  thought  fit  to  give  it  the  name  of  JVtr  Ceimmam. 

Exlrnct  of  a  Letter  ivnttai  hy  an  ohserving  Person  to  a  Friend  of 
iiic  Editor,  concerning  the  Firtues  of  Antimony.  N'  39,  p.  11^. 
I  foond  that  *  boar,  to  which  I  had  ^ven  m  oonoe  of  crude  antiaiony  at  «  - 
time,  became  fat  a  fortnight  sooner  than  one  without  antimony  on  the  aame 
food.  Ant:rTiony  will  recover  a  pig  of  the  mcx'sles  by  w  hich  it  appears  to  be  a 
great  purifier  of  the  blood.  I  knew  a  horse  that  was  very  lean  and  scabby,  and 
oottU  not  be  fiitted  by  any  keeping,  to  whidi  antimony  w  as  given  for  two 
months  together  every  morning,  and  that  upon  the  same  keeping  he  became 
exceeding  fat.  One  of  my  own  horses  having  had  the  farcins,  and  being  cured, 
had  notwithstanding  extreme  running  legs;  so  that  he  passed  the  course  of 
fiwrieni  fesdee  witiiout  beii^  cured,  but  on  my  giving  him  antimony  one  wed 
only  he  waa  presently  healed. 

The  manner  of  using  it  is  this:  Take  one  dram  of  crude  antimony  powdered 
for  one  horse,  and  when  you  give  him  bis  oats  in  the  morning,  shake  it  upon 
his  oats  in  a  Utde  heap  in  the  middle:  if  he  be  hungry,  and  you  keep  o9[  his 
head  from  every  other  part  of  the  oats,  he  will  snap  it  up  in  his  mouth  at  one 
bite  when  you  loose  him.  Some  hors^os  like  it  mut  h,  others  refuse  it  aAer  the 
first;  if  so,  cover  it  with  oats  thinly,  or  make  it  into  balls. 

An  Account  of  nme  Books.    N'  39,  p.  779. 
I.  Olai  Bornchii,-f-  Medici  Rcgii,  et  in  Acad.  Ha£a.  Fft)f.  publ.  De  Ortu  el 
Progressu  ChcuiiiE  Dissertatio,  4to,  Hafnisc. 

*  Commonly  »  nlMj  bntpfolMbljr  a  Icprani  or  icnqilniliiiv  aftctioD. 


t  dim  BmiddDt  bam  at  Ripen  in  Jntlmtd  in  iML  Ha  MdM  at  Copenhagen  under 
Wanaias  and  Budioliach  «nd  aikcnnds  iindM  iaio  Holliii4,  U^a^  Fkiaoe,  ndjudGcm 
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This  author's  principal  intcntioi^  .in  his  book,  is  to  intbrm  the  curious  of  Uie 
origin  and  progress  of  diemntiy ;  how  it  sprang  up  and  flourished  in  £g)'pt ; 
ps^ctl  thence  iiUu  Greece,  Italy,  Arabia,  China,  Spain,  France,  and  all  Europe* 
And  because  Conringius  and  Ursinns  liavc  <  ilU-d  in  (jutstion  this  progren»  he 
imdcavours  to  remove  the  objections  which  they  liave  urged  against  it. 

II.  An  Idea  of  the  Perfection  of  Funting :  originally  written  in  Fsench  hy 
Roland  Fraart  Sieur  de  Canibray,  ^ul  translated  by  J.  Evelyn,*  Esq.  FJEL8. 

Tliis  pxrf llciu  iJ>  a  is  drawn  in  such  a  manner  that  it  is  demonstrated  from 
the  principles  uf  art,  and  by  examples  coufurmable  to  the  observations  whidi 

imnf.  H«  look  hu  doctor's  d^ree  a(  Angeri.  On  bit  letum  to  lui  native  oounUy  in  l666.  he  wat 
appointed  to  the  proft«owl>ip«  of  philology,  chemistTy  ind  botany,  in  the  tmlranlty  of  Copenl^gea, 

V  IS  made  physician  to  the  king,  nnd  h.id  otlier  lionoiirs  conferred  upon  him.  Besides  the  work  here 
iiu^utioited,  he  wrote  a  Ueatiac  De  Hormcii*  /Kgyptior  Sapkaua,  4to,  l674,  (a  very  learned  porfbnn- 
ance,  wherein  he  fttltber  vindicates  the  merits  of  tlic  Eg}-pljaus  in  respect  to  scicuoe  and  inventiotu, 
and  paniculorly  in  R^ieci  to  medical  aivd  chemical  adenc^  finm  the  attacks  of  Comiogimi)  another 
iri'otiw)  De  Un  Mantar  Indig.  in  Mcdiciiu,  Svo.  tfMS ;  »  Oonapeetos  Cfaenuoor.  Bliialr.  published 
.in<;r  !>)«  dc.nh  in  4to.  i'i'*7  ;  v.irioiw  I3is>.cri;(tio[iL'i  Academics,  and  se%'end  conununiojtiotis  nn 
uK«t«cal  mbjtctf  iotarted  in  the  Acta  Mei^  Hafiiieaiia.  Add  to  tfaae  hia  daancal  woik  De  Poetis 
Or.etLati  He  died,  aUtrwtSngcHag  AenpcfMlonfef  the  atone,  ia  1690,  agrtig}  heqaeatliiBg  « 
litri^  «uni  of  iitoitey  iiir  founding  a  medical  college,  to  be  provided  with  a  botanic  garden,  a  cLcfflical 
lubi>rn(<in'.  und  a  lilirary,  and  endowed  with  a  fund  for  the  maintenance  and  education  of  a  number 
<ir  piior  <!iiuli  :it9.  Horrichius  ■wns  not  only  celebrated  as  a  physician  and  a  chemist,  but  held  alto  a 
rerydistin^itbed  rank  anwBg  the  achnlara  and  critics  of  his  days.  At  the  same  time  be  poweanA 
the  kno«-lei|ge  and  taienti  mfoiiite  toAmi  ttemajpanieand  tiw  alMMnHOi  dm  fwHSmm  tfhiA 
u'iit  h  lie  cxort-lwd  uith  advaiiUgc  to  his  country,  in  ifae  hmioonhle  ttHntiaiia  vbidi  he  filled  la 
thr  supreme  C'^ari  of  justice  hikI  in  the  cbanceiy. 

*  Mr.  Rvclyn  wns  a  very  ingenious  writer,  porticulaily  skDlad  in  botl^,  mtttral  history,  and  ifae 
fineeitif  and  had  the  honour  to  be  one  «f  ibeoripnal  menibeis  en  the  Ant  eataUtahment  cf  ttfc 
Haps  Society.  He  was  born  ia  1AK>,  and  dted  h  1700,  in  Ae  86tt  year  ti  Ins  age.  Utongh  Vb, 
V.  was  a  *'erv  studious  man,  h»;  was  not  of  m  ri'<  liis<'  .i  ch.inicter  as  to  neglect  public  atiairs ;  for  on 
ibe  nsttring  of  Aicbani  Cromweli  be  iabonred  zealously  in  bringiiig  about  the  restoration  i  and  00  the 
king'aietura  be  was  hiMwoTedirithpattkukrmetkt  of  Us  attention.  In  Iti64  be  was  appobted  «ne 
<jf  (lie  comniiwioncrs  for  the  care  of  the  «Kk  anJ  w minded  :  also,  after  the  fire  of  I/iii<lon^  otip  of  the 
roinmi<»ii>ner«  for  rebuilding  Sl  Paul's  cathedral,  andiie  paid  considerable  attention  lo  that  great  work. 
About  Ib'O'c)  he  was  named  one  of  the  commiiaionen  of  the  new  board  of  trade.  At  the  eoceisieo  of 
Janws  the  Ildi  be  was  made  one  of  the  oomninioners  for  *wff"<ig  the  office  of  lord  privy  seal  |  and 
after  tlie  fevcitutlon  he  vas  appointed  tivasarer  of  Greenwicb  hai{iitaL  At  t&»  ^i^trcaty  it  traslhat 
luld  Howard  pri'sfuted  tJiL-  Aniikle;  rn.irlilLs  to  the  univi  rsity  of  Oxfonl.  Mr.  ll\clvn  \v;vs  [uitlior  of 
a  nuniLier  of  ingcnitws  work*,  sonic  of  which  are  the  following :  In  Ititi^  appealed  his  fkntpliira, 
or  the  History  und  Art  of  Clulcography  and  Engmving  In  Copper,  with  an  ample  enomeratina  of  th« 
auatieaowiied  iwnten  and  their  woiksi  to  which  was  annexed  the  mesaotlnto  manner  of  cqgnrin^ 
communicated  to  him  by  Frince  Rupert.  In  \SSa  came  out  his  great  work,  Sylva,  or  a  SSfoonne 
LIU  Vi'rc<  'I'lc^'i,  (I  it'.  Iy  oUii'd  vvidi  v  <ili;.\';)lc  notes  bv  Dr.  Hunter  of  York).  And  in  1697  appeared 
bis  Numiunata,  or  Discourse  on  Medals.  He  wtote  also  tereial  oiber  Ixwks,  political  and  pbilcso- 
phicalt  aad  Mnt  papan  ia     RdL  Itatt. 
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Pliny  and  Quintilian  have  made  upon  tlie  most  celebrated  pieces  of  tlie  ancient 
painters;  paralleled  whh  some  works  of  the  most  famous  modern  painters, 
Leonrdo  da  Vind,'  Raphiel  UiUnOy  Julio  RomanOy  and  N.  Bousain. 

Those  ]>rincip!cs  of  art  constantK'  obi^en  ed  by  the  andents  in  tlieir  works,  are 
here  enumerated  to  be  five :  1 .  Im'ention  or  tlie  history.  2.  Proportion  or 
symmetry.  3.  Colour  (wherein  is  also  contained  the  just  dispensation  of  the 
lights  and  shades).  4.  Motion,  in  which  are  expressed  tlie  actions  and  passknu. 
fi.  The  regular  position  of  the  figures  of  the  wliule  work  :  of  which  the  inven- 
tion and  expression  are  more  sp^tual  and  refined  i  the  proportion,  colouring, 
and  perspective,  the  more  mechaidcal  part  of  this  art 

III.  Stereometrical  Propositions  variously  applicable,  but  particularly  in- 
tended for  Gauging,  b.  lu  Icrt  Anderson.*   Printed  in  small  8vo.  l66fl. 

This  little  work  is  an  elaborate  treatise  on  the  measurement  of  all  lunds  of 
aotids  that  can  be  gencrrted  by  the  rotatioiu  of  citdes  and  the  oonie  Mctiona, 
or  the  ellipse,  parabola  and  hyperix)la;  namely,  all  spheres,  q4ieroids,  conoids, 
and  spindles,  &c.  with  their  seerrrfTifs.  7ones,  tingulas,  &c. 

IV.  Elaphpgraphia  sive  Ccrvi  Descriptio  Piiysico-Medico-Chymica,  Autli. 
J<rfi.  Andrea  Graba,  Med.  Doct.  Jenss,  Syo. 

In  this  small  tmct  are  delivered,  from  the  beit  writers  on  this  subject,  and  the 
author's  own  prartirc  and  ob'^frvntinns,  the  nature,  qualities,  and  uses  of  the 
«tag.  In  it  is  particular!)  considered  the  longevity  of  this  animal,-^-  and  its  cause 
oonjecturBd  at,  viz,  the  plenty  of  a  balsamic  preservative  salt,  with  which  it  is 
said  nature  has  stored  this  above  many  other  animals:  Tlien  the  successive 
growth  and  annual  casting  off  of  its  horns,  together  with  the  causes  thereof ; 
but  the  author  chiefly  and  largely  insists  on  the  uses  of  the  several  parts 
of  a  stag,  whkh  he  finds  to  be  very  many,  and  of  divers  kinds,  vis.  omametital, 
mechanical,  culinary,  and  medicinal.  lie  thinlu  all  tlie  parts  of  this  animal,  even 
the  excrementitious  part?«,  are  en<liicd  with  medical  virtues;  but  it  is  to  the 
volatile  salt^  and  spirit  extracted  from  tlie  horns  and  bluud  tliat  he  assigns  tlie 
principal  iwea  in  physic;  ooaanendhig  thfmat.penetniting,  opening,  atlenuatoig, 

*  Mr.  Robot  Aadenoa  mt  an  Sogenlans  matbamMidaa,  who  wta  modi  nadood  and  cmoeanged 
la  hi*  iludiei  by  the  maaMautkal  Mr.  John  Collins,  ao  oAen  n>entioned  in  the  hboan  of  the  Royal 
Societjr.  Mr.  Andenon  wai  not  in  Ihe  proft-uion  of  nutbemaiicii,  or  other  branches  u-hich  he  culti- 
vated  and  unpuwed,  hot  tt-a*  a  silk-weaver  by  tnclr,  ami  nw'st  h.ivc  been  a  ix-rsriii  o(  some  coo- 
ndnration  and  substance,  as  he  ww  able  to  make,  at  bi«  own  duu£p,  aonw  tJunnaiidt  of  cKpenmeiitt 
«dlh  cannon,  fur  improving  ifae  art  of  gutMtyt  wbidiliadidiaacaiMidenlbtedcgreei  atappcafalif 
tbs  tmatiiei  on  that  art  which  he  published,  as  dixliiced  from  those  experiment*)  viz.  The  g^emiine 
Uk  and  EfiMttaf  the  Gun,  in  1674;  Tobit  a  Miirk,  in  iG^;  aud.  To  ait  Ihe  R^;giog,&c.  in  16>>I. 

t  The  asserttd  kngefitr  flf  tUt  sninMl  ia  m  mere  fiiblr. 
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Among  the  many  meditid  prasdriptionf  let  down  here,  the  author  gives  us 
the  podngric  unguent  of  the  so  much  famed  Franciscus  Jos.  Borrhi,  mnde  up  of 
almost  all  the  part5  of  a  stag:  which  how  far  it  deserves  commendations,  must 
be  learned  from  experience.* 

me  PbriathM  of  the  Magnetic  Nee^  predicted  for  inamf  Yean 
fdUumg*  ^  Mr,  Hbnrt  Bond.  ^*  40,  p.  789. 

Tlie  doctrine  of  the  magnet  and  magnelical  motions  is  yet  so  obscure,  that 
what  hitherto  ha?;  been  discoursed  and  written  upon  that  subject,  proves  very 
unsatisfactory.    An  intelligent  mathematician  and  teacher  of  navigation  in  Eng- 
land, Mr.  Henry  Bond,  having  formed  to  hhmdf  an  hypotheaia  of  the  wiatioaa 
of  [he  needle,  liaa  thence  calculated  the  following  table;  showing  how  the 
variations  of  the  magnetic  needle  will  fell  out  for  many  years  to  come;  whicb 
variation  he  conceives  is  now  westward,  and  to  have  been  so  for  some  few  yeai» 
past;  whereas  they  were  formerly  eaatvanl.  This  philiMO|)lucal  prediction  is 
here  made  public,  tliat  inquisitive  men  may  every  where  from  time  to  time 
make  observationa  accordingly,  dtber  to  verify  or  to  invalidate  the  proposed 
theory. 


VitiatkMi| 
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Vm 
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59 
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16 
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7 
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9 

4 

lers 
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9 
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4 
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9 
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34 
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8 

1 
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9 
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3 

30 
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3 

10 
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6 

43 
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a 

9 

•  It  is  ncnv  known  that  the  voliiilc  salt  and  spirit  extneted  from  0»e  borm  ef  the  tttg  are  In  nf> 
i«apcct  different  t  itluT  as  to  chemicaJ  properties  or  mcdicU  vinuL-  iV  mi  uSo  No'.LitilL-  and  spirit 
•Ktncted  bom  the  bony  puU  of  oUier  aoimaU.  Tbo  ttag,  tlu.-re(»re,  rn-cd  no  laugvr  be  regarded  as 
M  awliMi  famMtiBg  prntf^T  aaamtak  Ar  the  we  «i  the  healingart.  It  would  be  nu  reconunendatiuu 
in  thtw  day*  of  the  abaiii»4iKDdoned  ungwenW  that  itim  "  madb  ap  «f  almcwt  all  the  puts  q£  • 
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Extract  of  a  Letter  written  by  M.  Louis  nr.  Bils,*  to  D.  Tobias 
Andrew  of  Duisburg;  conceniuig  the  true  Use  tf  the  Lympltatic 
Feuek,  &e.  N' 40,  p.  791. 

In  fhis  extract  wc  have  an  account  of  this  author's  eccentric  ideas  concern. 

ingtVir  '^^?•u(•ture  and  uses  of  the  l\mphatic  system.  As  these  idea^  arc  for  the 
most  part  mere  reveries,  they  arc  now  justly  exploded.  It  will  not  be  ne- 
cessary therefort  to  ocoopy  the  readers  attention  iriilt  an  awdym  of  them. 

Of  the  T^dcs  at  Bermudas,  also  Inhales,  Spermaccfi  fffrfmcre  Spuferg 
Webs,  some  rare  FegetablcSy  and  the  Longevity  of  the  lnhabitaHt$. 
By  Mr.  Jlo.  Stafford.   N'  40,  p.  792. 

The  water  about  our  island  (Bermucbs)  does  not  rise  above  five  feet ;  and 
diat  but  at  one  season  of  the  year,  viz.  between  Michaelmas  and  Christmas; 
at  other  times  not  above  three  fi  et.  It  is  high-water  ulien  the  moon  is  about 
an  hour  higli;  and  the  like  after  her  setting.  It  ilows  in  from  the  north- 
west, and  nuis  to  the  south-east  nearest ;  and  in  tliat  part  of  the  land  which 
Iks  most  to  the  north-west,  it  is  h^|;h'Water  soonest.  But  the  tide  does  not 
ahvnys  ebb  and  flow  (''ri  ciiv  that  course  quite  romul  about  llie  coast ;  which 
may  be  owing  to  some  points  of  land  or  slioals  tliat  may  divert  its  norlli-wcst 
and  south-east  course. 

\Vt-  Iku  <>  lu  i  caliout  imny  sorts  of  fishes  ;  and  among  them  great  numbers 
of  wliiili-s,  wliicli  ill  Marcli,  April,  and  May  frequent  our  roast.  Their  females 
have  abuixUnce  of  milk,  which  their  young  ones  suck  out  of  the  teati»,  tiiac 
grow  by  their  navel.  They  have  no  teeth,  but  feed  on  moss,  growing  on  the 
rocks  at  the  Lultom  during  tliese  three  months,  and  at  no  otlicr  season  of  the 
ye;ir.  When  that  is  mnsumec!,  tlie  whales  retire.  These  we  kill  for  the  ir  oil. 
Spermaceti  whales  have  been  driven  on  tlie  shore  itere:  whicli  spurma,  as  they 
call  it,  lies  all  over  the  body  of  those  whaks.  These  have  divers  teeth,  which 
nuy  be  about  as  large  as  •  nnn's  wrist.  They  are  very  fierce  and  swift,  sJsq 

*  Louis  dt>  Bik  or  BIImu:,  w  as  a  Flfiuish  noblemnn,  wlio  li.-id  .nn  enthufiatic  posiion  Ibr  tmanmikd 
iMsaite,  on  whicb  be  dev-oted  mticli  time  nnA  Livislicd  considm1il«  mam  «f  taoaej.  Ho  wrole 
fev«nd  anrfamkal  tra6ae»  in  the  Dutch  l^igunge ;  (dicy  wore  afterwards  transltted  teto  Latin)  of 

wbicli  the  most  c  l  .-brated  is  tli.it  which  bear-i  tlio  qiu'tnl  titli>  of  Slcxidless  Aiwt<>;iiy ;  w  hc  n-'n  In- 
|>reteu(U  li>  tuve  inveaied  a  new  nifthoJ  (whicli  he  kept  a  sct-rel}  of  prx-Miniug  or  eniiKihiiing  dead 
bodi^and of  perfim^g  di^Heciions  wiilioiii  eftusioii  of  bUxxl.  t)t  boilic*  tir  tr.ua".:' iic»  t)  us  pr^piired 
be  once  posteMed  a  hrgt  eoUeriinn,  on  w  hich  he  set  a  veiy  high  price ;  but  in  pracess  time  tliey 
twrame  p  itrid,  and  tie  died  rf  n  consiiminion,  oibcaiioned  (it  i<t  »^)  br  tbe  fetor  emined!  fram  ki* 
dfi  .1/5:12  <.    T!     i  ii  Iril  Uic  buaslcii  niysicT)'  of  the  .m.-ilruii.-i  i:if  nxiit.i.    AfUT  Uk  ailtW(> 

AcmU  it )  cased  to  bold  a  ^mx    the  nuniber  ol' lueiiU  or  cwa  carious  iiireoUuM.  . 
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very  strong,  being  inlayed  with  sinews  all  over  their  body,  whidi  may  be  drawn 
out  thirty  &tlioms  long* 

As  to  the  age  of  our  inhabitant-  hnrt%  some  live  to  a  hundred  years  and 
something  upwards ;  many  live  till  they  are  near  a  hundred^  but  few  above : 
and  when  they  die,  it  is  age  and  weakness  that  it  the  cause,  and  not  any  disease 
that  attends  them.   The  air  here  is  very  sweet  and  pteannt,  but  the  diet  ooane. 

Here  are  spiders  that  spin  thrir  wr-bs  between  trees  standing  7  or  p  flithoms 
asunder;  which  they  do  by  darting  their  web  into  the  air,  where  the  wind 
carries  it  from  tree  to  tree.  This  web  when  finished,  will  saai«  a  biid  as  large 
as  a  thrush. 

The  houses  are  thatehed  with  the  leaves  of  the  palmettOi  some  of  which  afe 
eight  or  ten  feet  long  and  near  as  broad. 

OfihepoHthing  qfT^^aoapkat  Ghtses  hy  a  TSmMk  ;  a2io  <fim 
iraorSmofy  Bunung-'glatt  ai  JMi/m.   N*  40,  p,  795. 

There  is  an  artist  nt  Paris  whopoliaheB  optiof[bnie8  on  a  Uifii.latii>  mth 

the  s;nne  ease  as  he  turns  wood. 

Signer  iScLlalla,  at  Milan,  causes  a  burning-glass  of  seven  feet  in  diameter 
to  be  made.  He  pretends  to  makie  it  bum  at  lim  distrace  of  iHy  ptbxm, 
which  is  about  33  feet. 

Comenb^  Coddneal.  N*40,  p.  796. 

It  is  genemlty  bdieved  that  tiie  cochineal*  oomes  out  of  a  fruit  adled  the 
pridtle^pear,  bearing  a  leaf  of  a  slimy  nature,  and  a  fruit  blood-red  and  ful]  of 

*eeds,  which  give  a  die  almost  like  to  hrasiletto  wood,  tliat  perishes  in  a  few 
days  by  the  fire :  but  tlie  insect  engendered  of  this  fruit  or  leaves,  gives  a  per- 
manent tincture,  as  is  generally  known. 

There  grows  a  berry  in  the  Bermudas  and  New-Enghodf  called  the  aumner- 
island-redweed,  which  is  as  red  as  the  prickle-pear,  giving^  much  the  same  tinc- 
ture, out  of  which  berry  come  worms,  which  afterward  turn  into  tiies,  some- 
what higer  than  the  codiineal-fly,  and  feed  on  the  beny.  It  is  said  to  yield 
a  colour  not  inferior  to  that  of  the  cochineal-fly,  and  as  to  medicinal  virtue 
much  exceeding  it.  It  might  be  useful  to  trv  whether  this  Bermuda  berry 
might  not  grow  in  £ngland  ;  also  whether  out  of  the  berry  of  brasiletto  wood 
the  like  insect  might  not  be  obtained  in  rieqwct  of  cotoiir  or  tnictui«  ?  and 
whether  a  fading  colour  yielded  by  certain  vegetables,  might  not  be  fixed  by 
causing  such  a  fermentation  in  the  concrete,  as  may  engender  insects  giving 
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the  tincture  of  its  original,  whidi  will  hold  in  grain  ?  In  ortler  to  breed  inficctft 
fnit  of  hrrb«i,  drv  them,  for  50  they  )'ield  the  be<!t  tincture;  othcnvise  stamp 
them  and  let  them  dry  till  they  will  sufter  no  more  juice  to  run  from  thein; 
tfiis  in  flie  son  or  in  a  proportionable  heat  i  or  if  dried,  infitte  them  with  water 
in  a  heat  for  24  hours ;  then  evaporate  the  water  til!  the  mfusion  be  as  thick  as  a 
svnip,  witlKHit  straining  them  from  their  fopce^^ ;  take  thj«!  mass  nnd  pnt  it  into 
an  earthen  or  wooden  vessel  cuvered  with  straw,  or  sometliing  of  tiiat  nature, 
that  it  lie  not  too  close,  and  so  proportion  die  quanti^  to  the  vessel,  that  the 
tir  may  come  about  and  into  the  mass,  yet  not  too  much.  Then  set  this  vesnel 
in  a  diteli  or  pit  made  in  the  earth  in  n  shrtrly  plnre,  and  put  abt)ut  it  some  wet 
leaves,  or  some  such  pulnt)uig  matters,  and  over  it  a  boaitl,  and  on  that  some 
Straw  or  the  like ;  and  it  mnll  produce  first  a  shelly  husky  worm,  and  then  a 
fly  of  the  tincture  of  the  concrete,  but  dnrabk-  and  somewhat  higher.  As  for 
berries,  stamp  and  boil  them,  e\'aporating  them  to  the  consistence  of  a  rob, 
and  tlien  use  them  aa  the  former.  As  for  woods,  infuse  them  in  water,  being 
first  pulveriaed,  and  boil  oat  their  tincture ;  then  evaporate  the  winter  to  such  a 
tlilckm-ss  as  tlie  otiier,  and  treat  them  in  the  same  way.  The  flies  will  play 
about  the  sides  of  the  vessel  and  the  surface  of  the  matter ;  which  taken,  are 
killed  in  a  warm  pan  or  stove,  and  so  dried  and  kept.  * 

[The  vdiole  tenor  of  this  inaocnrate  atid  ilK  writt^  P»pv  betrays  great  ^o>- 
rance  respecting  the  generation  of  insects.  The  CfK-nis  insect  is  n<3ie»genderfft 
by  the  juice  of  the  cactus  plant,  but  is  merely  nourished  bif  i^J 

Qtfen«t  amcerm^  f^igeMion.  N*  40,  p.  TiSKT* 

Whatvegetables  are  there  whidi  having  the  wrong  end  of  them  set  downward^ 
into  the  {^ound,  will  yet  t»TOw  ;  a?  it  is  said  elders,  willows  and  briars  will  ? 
Whether  the  branch  of  a  plant,  as  of  a  vine  or  bramble,  being  laid  into  the 
ground,  whilst  yet  growing  on  the  tree,  and  there  taking  root,  being  cut  oflT 
from  the  tree  whilst  so  growing,  will  shoot  out  forward  and  backward  ?  In 
tapping,  cutting^,  or  boring  of  any  tree,  whether  the  juire  that  vents  at  it  comes 
from  above  or  below?  What  part  of  the  juice  ascends  or  descends  by  tiie 
huk )  Whether  what  so  ascends,  doea  so  by  the  outward  or  inwaid  part  of  it  I 
Whether,  if  a  zone  of  about  two  or  three  inches  be  cut  off  about  the  bottom 
of  a  branch,  that  branch  will  die  or  cast  its  leoves,  or  bleed  out  a  juice  fn.in 
the  upper  or  lower  part  of  the  bark  so  cut,  or  be  apt  to  shoot  out  leaves  or 
brandiea  or  knobs  either  above  or  bebw  that  baring?  Of  what  use  is  the  pith} 
Whether  the  juice  ascend  or  descend  by  it  ?  And  what  ctt<!ets  will  follow 
if  the  trunk  be  bored  to  the  pith,  and  a  pep  driven  bard  into  the  hole  of  the 
pith  both  above  and  below  ?  This  to  be  tried  m  liie  iiiot>t  pithy  plants.  Whe 
ther  thepoinls  or  ends  of  the  roots  beii^  out  oli^  the  roota  will  bleed  as  oopi« 
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.  oady  as  bnodies  of  tbe  trank»  do  when  bored  ?  What  ^de  of  the  tree  aSbcds 

most  sap  ?  Of  what  age  trees  afford  most -vap  ?  What  arc  the  best  season*  T 
tho  venr  for  taking  the  sap  of. every  kind  of  tree  in  greatest  quantity  j  and  how 
long  that  season  lasts  ?  Whether  the  sap  comes  aiore  copiously  at  one  time  of 
the  dajr  or  i^ht  than  another  ?  Whether  trees  afford  any  considerate  juice  in 
the  fall  ?  What  effect  ropiou?ne>s  or  scarcity  of  rain  has  on  the  sap  of  trees  ? 
Whetlicr  the  nature  of  a  tree  may  be  changed  by  applications  of  juices  or  li- 
quors'to  the  roots  or  other  parta  ?  Whether  a  tree  ^ose  rook  is  oorared  from 
rain  and  not  watered^  if  the  branches  of  it  be  exposed  to  the  air,  will  grow  i 
Whether  inoculated  roots  of  a  tree  will  grow  ?  How  short  the  arms  of  the 
roots  of  a  tree  may  be  cut,  and  the  tree  still  grow  i  How  deep  tlie  several 
kinds  of  trees  ai«  to  be  set  in  the  ground  to  grow}  Whether  a  seed  being 
planted  either  way,  it  wiil  grow  equally  ?  Whether  the  ateiki  ci  a  tree  hting  act 
in  the  earth,  and  the  root  turned  up  into  the  air,  the  tree  will  grow } 

Extract  ^  a  Letter  written  hf  Dr.  Fairfax  to  the  EdUor,  ettncermug 
a  Bullet  imdedbif  Urine,  N*40,  p,  603. 

G.  Eliot  of  Mendleshim  in  Suffolk,  a  pale,  middle  nged,  full  bodied  woman, 

^or(  i\  anricletl  for  ^nmr  \nr<  with  a  torment  of  tlie  bowe!;;,  wns  pre\'ailed  upon 
by  a  neighbour  who  had  suffered  much  in  the  like  case,  to  swallow  two  tit 
bullets,  which  gave  her  immetfiate  ease ;  but  afterwards  her  pains  vetnmcd  and 
increased,  and  she  having  many  conflicts  for  about  13  years,  then  applied  her- 
self to  niv  njjotherary,  Mr.  Gibson  of  Stnw-markct,  who  administered  lo  her  in 
the  tit  a  dose  of  Lady  Holland's  powder,  which  siie  took  in  posset  cb-ink  in  tbe 
"morning,  was  moved  gently  by  it  in  the  aftemoon,  spent  that  night  in  torture 
of  body  with  vomitings,  and  next  morning,  during  the  use  of  the  chamber- 
pot, topi^thcr  with  the  nrine  there  came  that  from  her,  which  civinj^  a  twanpr 
against  the  side  ot  tiic  vesi^cl,  surjinse*!  her  with  wondor  what  it  should  be;  and 
the  urine  being  poured  oft*  gradually,  there  was  left  m  it  a  heavy  and  (to  aj^xar. 
ance)  gravelly  stone  of  a  colour  between  yellow  and  rod,  near  as  big  as  ooei's 
thumb's  end  (as  >he  ronlidently  asserts  to  me;)  but  making  ui-e  of  a  hammer, 
and  knocking  off  ttic  outer  parts  of  its  cnist,  they  came  at  a  boilet  inclosed  in 
it  of  a  kind  of  brszrai  colour  on  the  outside;  but  cutting  a  little  with  a  knife  it 
proved  lead  within :  wliich  being  discovered  could  eaaity  be  aooounted  for. 
Asking  her  if  no  iiu,iiin'  hnd  been  made  of  such  a  bullet's  coming  from  her  be- 
fore, she  told  nic  tiiat  some  days  after  she  took  them  the  stools  had  been 
slighlly  esaiiuned,  but  finding  neither,  they  gave  over  search.  Being  farther 
askod  about  the  tizc  of  the  bullet,  she  idd  vac  it  was  apparently  laiger  when 
she  took  it,  than  when  slic  voided  it.  The  state  of  her  body  in  reference  to 
the  stone  being  uii^uu-ed  into,  she  said,  that  she  iiad,.bdarc  and  since  tiuit 
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befelher,  been  a  voUler  of  abundance  of  red  gravel,  and  particulariy  about  tlm-c 
y{;>ars  after  she  took  ihcm,  she  voided  a  considerable  rcddisl)  stone.  Wlicn  I 
asked  her  about  tlie  manner  oi'  ati'ecting  her  body  at  tlie  coining  forth }  She 
amwered,  it  wm  much  like  •  waunon  fit  of  the  stones  only  it  hdd  her  kmger 
(kHiag.  aome  weeks)  bowed  her  sadly  fc^  u  ard,  (as  a  stone  often  doe^  in  the 
wreters,)  pn)\'<»lced  to  vomitings,  and  particularly  she  felt  it  crowd  lower  atid 
lower  from  the  kidney  to  the  bladder  in  the  left  ureter.  Asking  lier  lariher 
whether  «he  was  cnre  it  cnne  by  the  pasnge  of  urine  and  not  by  stool,  she 
assured  me  she  was  not  mistaken  in  that.  And  indeed  the  gravelly  coat  which 
the  bullet  has  shows  suthcicntly  whereabout  it  was  lodged.  Inquiring  also 
whether  the  otlier  bullet  was  come  from  her?  She  said  no;  for  aught  she  knew 
it  was  still  in  her  botfy.  And  as  to  her  state  sinoe  Ibis  esuciiation,  die  said, 
that  she  has  bad  ever  nnce  stone^lic  peios,  but  none  in  so  high  a  d^ree  as 
before.* 

This  is  the  plain  relation  of  the  matter  of  fact.  The  main  use  I  would  make 
of  the  instance  (if  it  be  worb  mentioaing)  is  to  strengthen  a  conjecture  I  have 

had  a  long  time,  of  some  other  passage  from  thesttfmach  to  the  bladder,  Ik'siJcs 
what  anatomists  have  hitherto  given  accounts  of.  For  tliat  thia  bullet  never 
came  at  the  bladder  through  the  veins,  arteries,  lymphatics,  &c.  (the  only 
vessels  that  can  be  chained  with  it)  is,  I  think,  beyond  dispute.  If  it  shall  be 
said  that  miture,  when  put  to  shifts,  finds  out  strange  cnnvevanccs  to  rid  the 
body  of  what  is  e&lraneous  and  offensive  to  it,  1  readily  grant  it,  bccaiL<>c  many 
instanees  are  known  making  that  good ;  yet  I  think  it  not  so  pertinently  urged, 
forasmudi  as  some  other  instances  seem  to  side  with  it,  which  cannot  be  taken 
ofFby  the  same  evasion  ;  viz.  Many  do  find  that  drinking  four  or  five  glxsses  of 
rhenisli  (for  instance),  within  less  than  a  quarter  of  an  hoiu-  they  ahaU  have  a 
strong  inclination  to  make  water,  especially  if  the  body  has  been  a^tated.  Now 
that  it  should  pass  through  the  lacteals,  veins,  heart  and  arteries,  and  be  strained 
from  the  blood  in  so  short  a  time,  is  to  me  scarce conceival)le. 

But  surely  this  shorter  passage  (wherever  it  is)  is  as  natural  as  that  by  which 
it  should  have  gone,  hsd  it  staid  longer  in  the  body :  Not  to  say  how  little  it 
'favours  of  the  rankncss  of  the  kidney,  and  how  much  it  resembles'  that  whidi 
it  was  before  it  was  taken  into  the  body.-f*  And  metbinlcs  the  conveyance  oi 

'  If  the  bullet  in  this  c,n^  vn*  really  voided  from  the  urc-tJini.  it  must  have  made  its  \v:>y  tlir  i  it;!i 
the  coMs  ot  tiie  iiucbtinal  canal  (in  aome  pan  of  the  lower  tract  tlwreof  j)  and,  iubinuaiiiig  ib>el('  over 
the  ulenu.  liare  penetrated  into  thft  bladder.  It  b  liigldf  irapobtlile  4»t  k  diaaLl  get  frooi  die 
inteatines  into  either  of  the  lutaita,  and  from  tliem-c  to  ihe  bladder. 

f  Th'M  conjectnra  of  ■  ihoit  road  iur  fluids  to  the  uriuar/  bliidder  (witbottt  pauing  through  the 
li'drsH-.  I  .ilil'/i-i:;^!  it  li-v  met  wit!i  ;iJvacalcf  jUinig  (MM  oelohnUid  ntodeio  pbjuoiki^Mt,  i>  not 
couitt£u?nu»d  bjr  anatofnitai  re«carclics. 
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ihe  milk  into  the  brant  has  much  affinity  with  this  of  the  urine  into  the  blad- 
dert  the  mdden  pressing  whereof  into  the  paps  after  the  nurses  drinking  onfi- 

nary  milk,  could  no  more  be  explained  by  the  ordinary  doctrine  of  circulation 
than  this  of  the  urine  into  the  bladder,  till  tlie  shorter  cut  was  hit  upon  by  the 
ductus 'thomdeusf  thou^  ordinarily  it  may  be  stnnnedin  ironi  the  arteries,  as 
the  serum  also  in  the  kidn^t  only  in  a  milk-flood  nature  finds  some  other 
channel  there,  as  here  in  a  water-flood.  Lastly,  Sometimes  things  are  shed 
forth  at  the  nipples,  almost  as  surprising  as  this  we  have  spoken  of  at  the  n^ck. 
of  the  bladder. 

Account  of  some  Books.    N'  40,  p.  80J. 

I.  Joh.  Hcvilii  Cnmetographia,  Dantzkk,  An.  ifififl. 

In  this  curious  and  learned  volume  tlie  illustrious  autjior  has  with  great  in- 
dustry endeavoured  to  explain  the  whole  nature  of  comets,  their  place,  parallaxes, 
distance^  from  the  earth,  beginning  and  end,  the  sevenil  appearances  of  their 
heads  siul  trains,  with  their  admirable  motion  ;  and  all  tliis  In  means  of  one 
constant  hypothesis,  viz.  their  motion  in  a  straight  Unc,  and  iheir  gent  ration 
fixHH  vapours  issuing  from  the  sun  and  phmets;  by  whidi  he  judges  that  all  tlie 
pha^nomcna  and  questions  touching  comets  hitherto  known,  may  be  mtionally 
and  conveniently  explained  and  demonstrated:  All  illustrated  hv  r?8  ?:rhf  rnc';  in 
folio,  engraven  by  the  author  himself;  as  the  whole  book  has  been  printed  at 
hispwnchafges.  To  which  are  added  both  a  {MrticularcipBMtion  of  the  oomete 
wliicli  appeared  An.  1052,  l66l,  I664,  \66Si  «nd  «  histllT)'  of  all  the  comets 
recorded  by  historians,  philo?oj>hcrs  and  astronomers,  from  the  Noarhieal  de- 
luge unto  this  day,  cnridied  with  the  author  s  notes  and  animadversions,  and  a 
general  Uble,  repMsenting  as  it  were  in  one  view  the  most  femaritable  particu- 
lars obsen-ed  in  all  eomets,  viz.  concerning  the  time  of  their  first  apparition, 
their  duration,  place,  motion  dirert  or  retrograde,  slow  or  swift ;  the  M/e,  fipire 
and  colfliv  of  tlicir  heads,  and  the  magnitude,  sliape  and  position  of  tlwir 
tails. 

IT.  Rennti  Descartes  Epistalar>;  Pars  I  et  II.  Londini,  An.  1668,  In  4to. 
Though  some  fe\vof  these  letters  were  by  the  author  himself  written  in  Litin, 
yet  the  far  greater  part  of  them  having  been  written  in  French,  tliey  arc  now 
come  abroad  all  translated  into  Latin,  for  the  benefit  of  those  that  are  unskilful 
•  in  the  other  language.  They  contain  many  philosophical  questions  and  rnattcrt 
of  ail  sorts,  and  an  explication  of  mrmy  difRrtihies  to  be  met  w  itli  in  tlie  otluT 
works  of  the  illustrious  author;  and  were  written  to  son»e  of  the  most  eminent 
persons  for  knowledge  and  learning  of  this  age,  *  They  idate  to  a  great  variety 
of  siibj(Tt«,  groinctrical,  aritlunetical,  musical,  .optical,  mecfaanifvl^  ph)<^k>- 
gical,  medical,  metaphysical  and  moral. 
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There  is  *  UtatA  put  of  the  nme  ■uthoi^B  lellers^et  remuniag  antnuidaled, 
whidi  is  likely  to  follow  very  shortly,  with  some  other  tracts  concerning  Mm, 

sTiH  the  Union  of  the  Rational  Soul  with  the  Body;  whereof  the  former  was 
written  by  Descartes  himself,  the  latter  by  the  ingenious  D.  de  la  f  oige  upon 
Gnrtesian  principles. 

III.  8criitiiU.iim  Ghymicnin  Vltrioli,  Anth.  Joh.  Geoi|plo  Tnuipltio,  Jeii», 

1667. 

Tliis  author  endeavours  in  this  small  tract  to  show  the  nature,  difference, 
'cih(rice»  qualities  md  medial  viitnes  of  vitriol,  tc^ether  widi  tfievariooB  of 
preparing  both  dry  and  liquid  medicines  out  of  that  minenl.  He  describes  the 
method  of  preparing  vitriol  n-ied  rit  Goslar  in  Germany,  his  native  country. 
This  process  is  now  so  generally  known,  that  it  cannot  be  necessary  to  ^isert 
the  aocoont  of  it  here. 

TV.  Francisd  tde,  le  fioe  Syltrii*  Tkueoa  Me&iB  IdeA  nova,  LagL  Batar. 
:i9mo.  166; 

In  this  treatise  the  author  endeavours  to  assign  the  nature,  causes,  symp- 
toma,  «nil  lenndiea  of  everf  diaeaae.  He  introduoea  many  speculations  00a- 
cemtng  fermentation ;  the  noxiousness  of  all  such  things  as  either  destroy  or 
dull  the  acid  spirit  of  the  body  in  the  work  of  nutrition  ;  the  dominion  of 
the  tlvee  humours  in  the  body  of  animals,  viz.  the  gall,  the  pancreatic  juice, 
and  tiw  aalin,  and  their  miktuic^  dther  immediate  or  medirte,  with  die  Uood 
tttunung  to  Uie  faeaitt  aa  also  their  gicat  infineooe  iHien  tfae^  ttt  vitiated  in 

*  P.delsBoBflylfiaiwudaoaiiedftaM  an  mriMt  and  dAIb  6aStf^       bt»«l  FhoBia 

l6\*.  After  studying  at  Leydcn,  he  went  tr,  Tjns,  ^nd  fr  n.  fhenrc  to  Bafil  in  Swit«crland,  where 
he  took  (lis  doctor «  degree.  He  praciued  first  at  Haoau,  then  at  X^dcn,  and  aftenraids  at  Amitor- 
dm,  notil  the  jesa  l6S9 ;  when  be  was  appointed  to  dw  prafeaaonhip  of  physic  in  the  universit/  of 
Leydai.  Here  he  continued  teaching  irilh  dmoit  onpreoedeotMl  celebnt/  until  the  tioie  of  hit 
death,  which  happened  in  1672,  when  he  «M  fai  the  Silh  jeu  of  his  age.  Syhr'nu  w«i  an  eipeit 
anatonuit,  aiul  bcstownl  great  attention  on  the  diiaecting  uid  eununing  of  bodies  dead  of  diffisrent 
diaeues.  Theee  dissectiona  be  rqpnkJ  m  ao  important  ttHnadi  m  sccawteimiwrto^  ef  the  aeaa. 
pMgvsM,  aiid  tenmnititMi  ef  dbeiMi,  dwt  be  taand  a  dfaaecting  room  for  the  wcMfilnUMi  oiTtadi 
paticiils  a^  die  of  mmarkable  dlionlers,  lo  be  annexed  to  flie  ho<![ntat.  "He  wa*  one  of  the  earliest 
detiMxkrs  of  Himey'i  discm-ery  of  iIk.-  circulation  of  the  blood.  He  was  niorcuvcr  wcJl  versed  iu  the 
ebemiitty  of  his  days ;  txit  it  was  by  bit  medital  dMcvias,  at  that  time  almost  ualvenaily  atiopie^'  * 
t|iatbB«oqgiiedaog^tad(|;i«eoffinwi.  Thcgr  gnduced  amoi^  (fagraMaani  >  iwnihtiioo  of  «|^^ 
andmsdeUmtheftiiuiderflfaiiewfiiedicdaeet  He  taught  that  certain  aeidltiraand  fefiwenteiiooi, 
and  partimlarly  the  cffLTvcsrencc  of  tlie  pancreatic  juice  with  ttie  bile,  were  the  cliic-f  ciascs  of  dit> 
eases,  atKl  tliat  the  proper  resueiUes  tor  counteracting  U>c*e  tliacaiie!!  were  ab^ibeiitji,  alkailoe  laks, 
both  fixeii  and  volatile,  and  opiuak  .  Umb  tbeones,  m>  little  reconrileaUa  te  the  coikhlioD  ef  the 
liroigboiiy  eitlier  in  health  or  disewe,  aw  «««.  janAf  afMni  •  Beaidat  ths  work  heie  ■>mtieiwl,> 
SfMrn  wnto  nam  pbysiologiail.«iid]iieiScal4neii,  wUdi  rfler  kb  d«Mh  awe  poa^dcdhttwalyi 
iioOdrfha ddeafO^Madka,  4to,  Amaterdam  iG79i  Gmm,  ftlkv  l6ta,. 
Vulto  I.  Oo 
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disturbing  the  effervesoence  of  the  blood,  as  wdl  iw  their  powier  mi  virtue 

When  they  are  tempered  together  in  a  due  proportion,  to  cause  a  rcgrilar 
motion  in  the  Uood*  and  .to  convert  meat  into  good  Doaqshintnt :  also  abovit 
the  change  of  1^  chyle  into  lilpoi^  And  when  that  diangv  is  b^n,  wjieni 
advanced,  and  where  perfected!  concerning  the  alteration  made  in  tilt  ivfeol^ 
body  of  nnimals  by  the  spermatic  aura,  as  to  their  voice,  fatness,  sweetness, 
&c.  About  respiration,  and  how  that  may  cease  for  a  while  in  syncope  and 
hypochondriBCftI  mdfocatioat  without  de^h ;  concerning  sneezing,  the  hiccup, 
yawning,  and  llieir  causes  :  the  alteration  which  the  bloocl  of.the  left  ventricle 
ren-'wcs  in  the  lungs  by  the  inspired  air,  and  the  saliva  or  some  other  glaiidu- 
lous  h^uor :  of  the  pulse ;  of  the  ])lcnty  of  anioial  spirits  and  its  cause ;  of  the 
ntom  of  feveri«l|  fits  bj^  interyab,  together  with  the  cusp  tiiereof^  ke* 

1 

Tides  ohterved  in  Bang-Road,  Jour  Mikt  Jhm  BrUhi.-  ^  Captam 
Sjmubl  Sruiuty.  iV^41,  ^.  813.  .  ^ 

'I  have  observed  that  our  annual  spring  tides  happen  in  March  and  Septenw 
bor,  cither  at  the  tide  next  before  the  sun's  ingress  into  the  equinoctial  points 
of  Aries  and  Libra,  or  the  next  tide  after,  according  as  the  moon  is  then  near 
her  fiiU  or  chaqge  t  and  then  it  rives  in  height  about  /  i-  fttiioins>  or 49  leett 
die  lowest  neap-tides  rising  in  heig^  25  feet.  We  observe  also,  that  the 
lowest  neap  makes  the  highest  spring,  unless  the  north-cast  winds,  by  blowing 
liard,  keep  back  the  tides ;  and  the  contrary  winds  (south-west)  if  they  blow 
bard,  mske  here  the  lugfaest.  Concerning  oar  dfannil  tides,  we  observe,  that 
fiom  about  the  latter  end  of  March  till  the  latter  end  of  September,'  they  are 
about  1  foot  3  inches  higher  in  the  evening  than  in  the  morning;  that  is, 
when  high  water  happens  after  the  sun  is  past  the  meridian,  or  in  the  tides  be- 
tween no(m  and  midnight:  But  from  Midnrimaa  tUI  Lady-day  we  find  the 
contrary,  the  day  tidea  beinf  in  that  season  higher  by  15  inches  than  the  night 
titles,  or  the  tides  between  midnight  and  noon.  And  this  proportion  holds  in 
both,  after  the  gradual  increase  uf  the  tides  from  neap  to  the  highest  spring, 
and  the  like  decrease  of  their  lieight  till  neap  again.  As  for  the  h^jhest  men* 
ittnnl  spring  tidr  it  is  ahn^  the  third  after  the  full  moon  or  change-day,  if  it 
be  not  kept  back  by  north-east  winds.  I  have  observed  seve  ral  times,  that  it 
flows  here  on  the  change-day,  when  the  moon  is  east-south-east,  the  tide  flow- 
ing in  for  the  space  of  5  ^ours,  and  ebbing  7  hoifrs.  There  is  some  difference 
m  recfconioig  the  tides  by  the  moon*a  bcsring  on  sudi  a  point  of  the  compass, 
on  the  full  or  change-day  ;  for  about  that  time  only  will  the  rule  hold  good. 
Butftom  the  change  to  the  quarters,  and  from  the  full  to  the  quarters  .again  in 
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the  neap-tides,  it  does  not  flow  here  ao  long  by  two  points  of  the  oompasa. 
The' waUT' neither  flows  nor  ebbs  equal  spaces  in  equal  times  ;  but  its  vdocky  il 

greatest  at  the  beginning  of  the  floo<l  and  ebb,  and  so  pfradually  decreases  til! 
.high  or  low  water.  "Ulis  is  observed  in  spring- tides  only,  which  are  as  here 
set  down  in  ihe  Mowing  taUe,  wUidi  1  have  msde  fioin  my  ohseratiioas  oF 
our  titfes  here. 

•     ,  •      •  '  .        > . 

Tiff  Tih-TM  Jbr  f^tartm  Ham. 
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Theusiuil  number  of  tides  from  new  moon  to  newmoon,  or  from  the  fuT! 
to  the  full,  is  50.  In  the  Sevens  20  miles  above  Bristol,  near  Newnham, 
100  in^et'fiom  tiie  lim'g  mouft  (Lumfy,)  the  heed  of  the  flood,  in  springs 
tktes,  rises  in  height  Kke  a  wall  near  nine  feet  high,  and  so  runs  for  many 
miles  together,  TOvennp-  nt  once  all  the  shoals  which  were  dry  before :  nt  whi -li 
time  all  vessels  that  lie  in  the  way  of  these  head  tides,  or  boars,  as  they  arc  po- 
pularly called,  art  cobtmonly  oiverset,  or  carried  upon  the  banks;  and  the  head 
iA  the  tide  bein^  past,  such  vessels  are  left  diy  again.  '  It  flows  there  but  3 
hours  and  18  feet  in  heipht.  and  it  ebbs  ten  hours.  The  reason  of  the  said 
boar  is  doubtless  the  straightening  and  shoaling  of  the  river  in  that  place,  it 
being  there  but  hsitf  a  broad;  as  it  is  but  20  perdiea  over  three  miles 
h^^wr,  liiniiiiig  ti^ng  to  Oloooesler. 

o©  a 


«ga  imtoMinicAL  nukxiACTMin^  |Ainn>]0ltot, 

Obmvatiom  tn  a  Foyage  fhm  Spain  to  Mexico,  partkularfy  vf  th§ 
MMnmUt  tn  that  Qmntfy.      a»  J&tglnA  Gentieman,  N*  41,  p.  8I7. 

«  Nature  has  so  prodigally  enriched  this  country  of  Mexico  with  all  sorta  of 
minerals,  both  perfect,  imperfect,  and  mixed,  that  she  almost  overwhelms  the 
observation  of  lite  most  diligent  and  curioiu  naturalists.    I  liave  ccMiversed  with 
the  most  dutfiil  minen  in  thaw  parti,  but  I  found  them  to  know  of  and  care 
lor  little  about  minerals,  except  gold  and  silver.    I  was  once  desired  to  visit  a 
ftmous  cave  there,  some  leagues  from  Mexico,  on  the  north-west  side  of  the 
city,  beycmd  the  lake:  this  was  said  to  be  gilded  ail  over  with  a  kind  of  leaf- 
gfM,  which  htdddoided  many  Sptiuaida  with  its  pMiiiiiaiqi;  colour,  for  they 
never  ODuId  reduce  it  into  8  body,  either  by  quicksilver  Of  fiNMmt  tihough  the  . 
iatne  ran,  that  the  ancient  Indians  knew  how  to  make  use  of  It,  and  that  the 
great  Montezuma  had  borrowed  thence  a  considerable  part  of  his  treasure.  I 
rode  tMther  one  morning,  taking  one  Indhm  only  for  my  gmde.  I  found  it 
aituAted  somewhat  high,  in  a  place  very  convenient  for  the  generation  of  melala. 
I  went  in  with  my  candle  lighted,  but  could  not  make  the  Indian  follow  me> 
being  afraid  of  spirits  and  hobgoblins.    The  light  of  the  candle  soon  discovered 
to  me  on  all  aidea.  but  especially  above  my  head,  a  glittering  canopy  of  theao 
mineral  leaves;  at  which  I  greedily  stretching  forth  my  hand  to  reach  8om« 
parcels  of  it,  there  fell  down  so  great  a  lump  of  sand  on  my  head  and  shoulders, 
that  not  only  it  put  out  my  candle,  but  almost  my  eyes  also.    And  calling  out 
with  a  lond  fxrice  to  my  Imfian,  who  ranafaied  at  the  nwoth  of  the  entry,  there 
relvainded  within  those  hollow  caverns  such  thundering  and  redoubled  echoes, 
tl  i  .c  I  aHTTiircd  it,  and  the  Indian  imagining  by  those  tumultuous  voices  that  I 
was  wresUmg  with  some  infernal  gliosis,  soon  quitted  his  station,  and  thereby 
left  ft  free  [passage  for  aoroe  rays  of  liglit  to  enter,  and  to  aerve  me  for  a  better 
gidde;  my  sight  mean  whUe  being  not  a  little  endangered  by  the  corrosive  acri- 
mony of  the  mineral  dn^^f .    Having  got  my  candle  lighted  again,  I  proceeded 
in  the  cave,  and  heaped  together  a  quantity  of  the  mineral  mixod  with  sand,, 
and  acraped  also  from  the  surface  of  the  earth  a  qioontity  of  the  aune  kind  of 
guttering  leaves,  none  of  which  exceed  the  breadth  of  a  nian*ii  nail;  with  the 
least  handling  they  divide  thenudves  into  many  lesser  spangles,  and  with  a 
little  nibbiDg  they  leave  the  hand  all  gilded  over  like  gold.   I  b^n  first  to 
make  experiment  on  the  sand,  which  had  been  die  matrix  of  the  mhiend;  and' 
there  I  tried  first  the  ordinary  way  used  in  the  Indies  on  such  occasions,  which 
was,  to  observe  the  colour  of  the  fumes  yielded  from  the  spangled  j;and  in  a 
Strong  reverfamting  fire;  but  here  little  could  be  observed,  by  reason  of  the 
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adust  drying  of  the  sand^  not  able  to  afford  any  visible  famei  fit  for  sndi  a  dit-> 
I  then  prooeeded  to  another  way — to  bcnl  it  in  mter,  and  htfiqg 

j)ourt'J  tliat  ofF,  to  observe  the  ali:ali  Ii^ft  after  the  water's  evaporation.  By 
this  means  I  discovered,  that  it  ahuutidcd  rather  in  milphureous  unctuousncss, 
than  saline  acrimony.  Finding  this,  I  applied  first  the  quidtsitTer,  mingled 
with  the  ordinary  magistrals,  as  they  call  thcin,  used  in  that  country,  to  curb 
and  break  the  force  of  these  sulphureous  inipcdimcnts.  But  perceiving  tliese  to 
be  of  no  effect,  I  assisted  the  quiclisilver  with  the  caput  mortuum  of  vitriol  and 
saltpetre,  kept  as  a  secret  among  lim  miners,  but  with  as  little  s^p>*  ^  ^ 
mercury's  operation  as  before.  Then  I  boiled  my  mixture  over  the  five,  a  way 
found  out  in  Pen  1  in  such  difficult  cases,  bnt  all  to  no  purj>ose ;  so  frow'ard  a 
matter  it  was,  tiiat  it  could  not  be  brought  to  receive  mercury,  either  by-  fair 
me6m  er  liy  fouL  Then  I  devised  a  way  to  torment  it  widi  a  oorraaive  of  or- 
dinary separating  water,  impregnated  with  common  salt,  and  it  made  a  disso- 
lution, like  that  of  gold;  Mhich,  thus  dissolved,  I  showed  to  a  mineralist,  who 
had  been  versed  all  his  Ufe-time  in  the  seperatory  art  of  gold  and  silver}  and  he 
^lould  not  bcBeve  hat  tiiat  it  was  true  gaM.  Bnit  having  steamed  away  the  aqua 
Jbrtis,  I  foond  my  hopes  turned  into  a  dirt  something  yellow,  oat  of  wi^di, 
with  distilled  vincfrar,  enforced  with  its  own  twtRieous  tidtt,  I  cxtncled  a  tinc- 
ture more  curious  than  useful.  • 

I  shaR  only  subjoin  the  grand  use  of  memuy  in  sepuating  silver  in  the 
Indies,  when  that  metal  is  generated,  as  commonly  it  is,  in  certain  rocky  stones, 

abounding  with  bituminous  nrtd  cnn-nsivc  mi\tnrr?,  ?o  as  to  be  impo'^si^lc  fo 
firee  it  entirely  from  its  corrupt  matrix,  by  the  violent  way  of  melting,  whatever 
IsuxiKary  ingredients  may  be  addled,  aa  lead  and  artifieM  salts,  and  the  like,  be- 
cnne  those  sulphureous  and  vitriolie  compounds,  in  the  way  of  fusion,  melting 
together  with  the  sOver,  sublime  part  of  it  a\vr!v  in  a  volatile  funic  by  their 
oorrodii^  acrimony,  cakuning  and  vitrifying  the  other  part,  and  robinng  the 
artificer  of  half  his  gain.  lit  tids  ease  the  ose  of  qukiathrer  is  found  most  ad- 
vantageous, which  is  in  tliia  manner:  Having  redneed  the  oie  into  snwll  pieees, 
they  calcine  it  first  in  a  reverberating  oven,  yet  ivith  a  moderate  fire,  for  fear  of 
fusion,  and  driving  away  into  the  air  part  of  the  treasure;  this  calcination  serves 
chiefly  to  ii«e  the  minml  fitnn  what  may  hinder  the  operation  of  the  quick- 
silver; and  it  serves  also  to  discover,  by  the  colour  of  the  fumes  it  yidda,  what 
corrosive  mi^ttnrc  chiefly  abounds  in  it,  besides  that  it  renders  the  ore  more 
tractable  and  pliant  under  the  mill-stone,  whicii  is  to  reduce  it  to  a  small  ilour 
before  the  applkation  of-  flie  meMuiy*  TtoM  h  ddefly  used  in  those  silver 
veins  that  are  hard  anddiyt  for  Boch  as  are  softer,  abounding  in  oleaginous 
soljihurs,  before  burning  are  first  graand  into  powder  in  such  mills  as  are  often 
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seta  in'i^iM-hoiues:  aid  than  th^  vMeive  a  gende  oldnotioo,  miun^  wHli 
them  Ingredients  suitable  to  the  peccant  hnmour,  if  I  may  so  speak,  of  the  ore. 
As  if,  for  example,  the  metal  be  siilpliiireot;"  and  antinionial,  nist  and  dross  of 
iron  IS  found  to  be  very  proper:  if  niariial,  and  abounding  in  iron,  then  sulphur 
fluid  antimony  raddced  to  powder  is  iiMd  to  good  piirpoce.  Sulphur  has  a  par- 
ticular foree  to  soften  and  dissolve  iron.  Tlie  ore  being  ground,  calcined,  and 
nicely  sifted,  they  divide  it  in  several  heaps,  and  then,  by  lesser  essays,  they  find 
out  how  much  silver  is  contained  in  every  heap;  where  it  is  very  common  t9 
find  only  0  ounces  in  lOO  pounds,  sometimes  ifl,  but  if  it  ytdd  1$,  it  is  es- 
teemed a  veiy  rich  i  tin ;  yet  sometimes  there  are  found  great  masses  aUof  pure 
silver,  called  Virgin  metal.  Having  discovered  the  quantity  of  silver  in  each 
iteap,  tiiey  proportionabty  besprinkle  tliem  with  (quicksilver  at  several  times, 
stiniiig  tbeoce  aboot,  to  mia  llie  mass  wdl  together.  I  find  they  have  only 
conjectural  signs  to  know  when  the  mercury  has  entirely  performed  its  office  ii) 
separating  all  the  silver  from  the  lieterogeneal  substances.  When  by  the  colour 
of  the  mercury,  coagulated  by  tlic  silver  in  clear  ma^y  lumps^  tbey  conjecture 
tlM;  woric  done,  ^bty  wash  it  by  nwnfs  of  ^vee  vesid^  standiqg  in  order  one 
under  the  other,  so  that  the  matter  in  the  first  and  highest  vessel  being  washed 
and  stirred  about,  all  the  dust  of  the  heterogeneous  minerals,  that  do  not  in- 
corporate witii  the  mercury,  is  carried  away  with  the  water  into  the  other 
vessels,  and  finom  theaoa  qiute  thrown  out  by  the  eaatittual  current  of  the 
water;  in  the  mean  while,  the  silver  in  clotted  lumps,  called  pellas,  is  by  the 
weight  of  the  mercury'  dejjrcssed  down  to  the  bottom  of  the  tubs  or  vessels. 

The  mercury  with  the  silver  is  taken  out  of  tlic  vessels,  and  diligentljf 
aqueend  ui  coarse  and  strong  linen,  and  even  beaten  with  a  beetle,  fay  whic^ 
the  quicksilver  is  separated,  as  much  as  may  be,  from  the  silver.  And  this 
mass  is  afterwards  reduced,  in  moulds  of  the  shape  of  the  Indian  pine  apple,  into 
a  pyramidal  or  conical  figure,  wlucii  tiicy  call  Fiucasdeplata,  and  thus  fiishioned 
for  the  easier  pladng  them  round  about  the  lidges  of  a  ISigeeBrdieBveflsd,  like 
a  blind  alembic ;  about  the  top  of  which,  a  fire  being  made,  all  the  rest  of 
the  mercury  abandons  tlic  silver,  and  falls  to  the  bottom.  The  silver  is  melted 
down  with  the  liga,  as  it  is  called,  wiuch  llic  king  of  Spain  allows,  by  which  he 
ntums  to  the  peo|dtt  In  copper  that  fifth  psrt  wUdi  they  allow  him  of  all  the 
silver. 

To  conclude,  to  give  you  some  of  my  thoughts  concerning  the  so  much 
discoursed  of  transmutation  of  metoUi  concerning  which  i  am  of  opinion,  tliat 
that  chsnge  is  emnconsly  apprehended  fay  vouay,  tmffmog  flMt  the  whole 
imperfect  metal  is  totally  transformed  into  the  more  perfect,  hy  the  substance 
ma^d  with  it}  whereas  the  mixtwe.added  to  the  melted  metal^  joins  itseU,  as 
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looneaive*  to  A(Me<|wts  whidi,  being  honu^geneil,  symbolize  together  with 
the  nature  of  the  more  perfect,  whereby  the  pure  metalline  ywrt^s  are  scjwrated 
from  the  other  heterogcneal  impure  sulphurs,  which  together  with  other  causes 
.  bindered'iiatiifle in  the  mine  froiD  conoocting  thatsubstiim  ipio  the  aon-fet* 
feet  Attak 

Obtervathm  in  Jamaica.    By  Mr.  Norwood.  Jan.        41,  p.  824. 

Aligators  are  sliaped  and  tltey  walk  like  lizards.  Those  of  a  lull  growth  have 
ieeA  Kke  a  mastiff,  and  a  mo«ith'  a  foot  and  a  half  wide.  The  smell  of  them 

is  so  strong  that  it  is  felt  at  a  j:;T('at  disUincc.  Tlxey  rnay  be  mastered  and  kilUxi 
by  any  one  dextrous  and  skilled  in  tlie  way  of  doing  it ;  which  is,  that  a  man 
be  anned  with  a  long  tnmcheon,  aud  fall  upon  them  side- ways;  for  doing  it 
teoaUwvfB  thejr  are  too  nhnUe  for  the  a88iilant»  and  may  by  leifAog  opon  him» 
which  they  can  do  the  length  of  their  whole  body,  ovcqxnver  him;  but  if  he 
strike  them  with  his  club  on  their  shoulder,  and  behind  their  fore-feet,  and 
lame  them  there^  the  beast  being  thereby  rendered  unable  to  move,  is  easily 
inbdkied.  '  ' 

Tortoises  die  if  their  blood  he  heated;  as  their blootl  must  not  be  hotter  than 
the  clement  they  live  in.  The  chegoes  are  not  fejt  till  a  week  after  they  have  got 
into  the  body.  They  breed  in  great  numbers,  and  inclose  themselve:>  in  a  bag, 
wbioh  when  observed,  there  are  certain  akSIM  penohs,  ^iA)o  with  fitik  pain 
take  them  out ;  taking  care  to  extract  the  whole  bag  entire,'  that  none  of  the 
brood,  which  are  like  nits,  be  left,  behind. 

The  shining  ilies  are  a  kind  of  cantharide^  looking  green  in  the  day  time, 
hnt  glowing  ami  ddnhig  in  the  night,  even  when  they  are  dead;  thb  idator 
affinning,  that  he  has  i^iplicd  diem  dead  to  a  printed  aiid  written  papa-  in  die 
dark,  and  read  it. 

The  Mandiinel  apple  is  one  of  the  most  beautiful  of  fruits  to  the  eye,  the 
most  agreeable  to  die  smeD,  and  pleasant  to  thetastei,  and  thence  called  the 

Evc-apple;  but  if  eaten,  it  is  certain  death.  The  wood  of  it  yet  green,  if  rubbed 
ag^nst  the  hand,  will  fetch  off  the  skin,  or  raise  blisters  ;  and  if  any  drops  of 
rain,  falling  firom  this  tree,  light  upon  one's  hand  or  otiter  naked  part  of  the 
body,  it  win  abo  have  die  same  eflfeot. 

An  Account  of  itvo  Books.    N'  Al,  pp.  833,  &c. 

1.  Tractatus  duo,  prior  de  Respirationej  alter  de  Kachitide,  A.  Job, 
jMsyow,*  &c.  Oxen.  l66e,  in  8vo. 

*  A(  an  account  of  the  iifo  and  opioioas  of  Dr.  Mi^ow  was  publiihod  only  a  few  jrcan  ap>  bjr  a 

a 


Hie  authcM*  in  tlie  fimntir  -of  theae  tnoti  ^vii^  first  given  an  account,  Immt 

the  air  by  it<*  elastic  force  is  iiispiped,  stnA  iipaa  the  dilatation  of  the  cliest  caused 
by  the  intercostal  muscles  drawn  upwavds,  rushes  into  tlie  lungs,  which  are 
tlierd>y  expanded,  being  nothing  but  a  body  made  of  vay  diia  ]it(]e 
merobiBiiei,  in  tfiie  foan  of  nmuaienble  anall  bladders ;  delivers  his  though 
of  the  use  of  reejnration,  wavinc-  those  opinions  that  !  fiavf  respiration 
serve  either  to  cool  the  heart,  or  to  make  tiie  l>lood  pass  through  tiie  lungs  out 
of  the  right  v«ntride  of  the  heart  into  the  left,  or  to  icdnoe  tte  thi^ter  venal 
blood  into  thinner  and  6ner  parts;  hjicI  affinnhig,  tliat  there  is  somethii^inthe 
air  al>^=ollltely  necessary  to  life,  which  is  conveyed  into  the  blood;  which, 
whatever  it  be,  being  exhausted,  the  rest  of  the  air  is  made  unless  and  no  more 
fit  for  retention.  Where  yet  he  doth  not  exclude  this  use,  that,  together 
«nth  the  expelled  lir,  the  vapoins  also  iteuniiig  out  of  die  blood  ai«  tbnnm 
out. 

And  inquiring,  what  that  may  be  in  the  air  so  necessary  to  life,  he  ccuijectuiea 
that  it  ia  the  more  aubtle  and  nitrous  partidea  with  which  the  air  abounds  diat 
are  oommitmcated  to  the  blood  through  the  lungs;  and  tiiis  aSrial  nitre  he 

makes  so  nece?isary  to  all  life,  that  even  plants  themselves  du  not  p-rniv  in  cp.nh 
deprived  thereof,  which  yet,  being  exposed  to  the  air,  and  afresh  iuipr<^nated 
fay  that  fertilizing  salt,  beomna  fit  again  to  nouridi  those  ptants. 

And  considering  further,  what  part  this  nitrous  air  acts,  and  what  operation 
it  p<  rfui  ins  in  the  animal  life,  he  is  of  opinion,  that  this  nitre,  mixed  with  the 
sulphureous  parts  of  the  blood,  causes  a  due  fermentation,  which  he  will  have 
raised,  not  only  in  die  heart  ahme^  but  launeiSBtely  in  the  poihnonafy  ve»cls, 
.and  afterwards  in  the  arteries  no  leas  dian  in  the  heart.  '£»unining  also  tlie 
reason  why  death  so  suddenly  ensues  upon  respiration  suppressed,  the  blood 
being  then  not  yet  unfit  for  motion,  he  inquires  yet  after  another  use  of  re- 
spiration, whidi  makes  it  so  very  necessary  to  life.  And- considering  with  him- 
self that  the  life  of  animals  consists  in  the  distribution  of  the  animal  spirits,  for 
the  SOftfiy  of  which  is  required  the  pulsation  of  the  heart,  and  the  afflux  of  the 
blood  to  tiie  biain,  it  seems  to  him  that  respiration  is  highly  necessaiy  to  the 
ttMdon  of  the  haaetf  fbrssmuch  as  the  heart  is  one  of  the  mosdes,  the  motioiL 
of  eveiy  one  of  whicli  absolutely  requires  this  ucriul  nitre,  ao  that  widioutthift 
same,  even  the  heating  of  ihv  hmrt  cannot  be  performed. 
3\xt  here  he  declares  that  he  does  not  see  how  that  explosion,  by  which  the 

physician  now  living,  \i-e  dcrai  it  iinnereMaiy  to  insert  in  tlib  plac«  a  biographical  notice  of  this  di*- 
tiqguiahcd  chemist  and  pb)-nologi*t.  We  afaall  onljr  leniarii^  that  m  hi*  writiog*  arp  to  be  found  tfae 
prlinoRUa  ot  tome  of  the  ami  impactint  tbsoriet  and  experimenti  of  modcxn  cfaoniori  piulo. 
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imiideBaMflosaddeoly  inflated  and  ooDtncted,  ihouU  proceed  froni  tbearteriil 
Uood  and  the  nervous  juice.  He  considers  rather  that  the  nitrous  particles  pro- 
ceeding from  the  inspired  air,  do  by  ihv  afflux  of  the  arterial  blood  every  where 
flow  between  the  fibres  of  the  mmcles^  and  lodge  therein ;  and  that  the  animal 
apirits  made  up  of  a  v«ry  vdatile  salt,  and  not  much  diflcring  from  the  distilled 
$ptrit  of  blood  highly  rectified,  do  aft  often  as  they  are  sent  from  the  nerves  for 
motion,  meet  witli  the  former  nitrous  and  difFerine:  part Icle*: ;  by  which  mixture 
of  a  kind  of  volatile  t^pint  of  bloody  and  a  saline  liquor  united  together,,  is 
eatned  that  sodden  ezploeion,  and  consequently  the  inflstimi  and  contraction  of 
die  moaclea.  To  which  ebullition,  he  says,  the  blood  may  perhaps  also  contri- 
bute something,  forasmuch  as  its  sulpliureous  particles,  conjoined  with  the  nitre 
in^ired,  may  render  tliat  juic%  nitro-sulphureo\is,  and  yet  more  explosive.  And 
thus  he  Ainks  the  motion  made  in  the  heart,  (a  muscular  aiibsfance)  to  be 
done  no  otherwiae  tlun  that  in  other  muscles*  Whence  he  concludes,  that 
upon  the  suppressing  of  respiration,  when  that  darting  nitre  so  requisite  to  all 
motion  is  deficient,  the  cardiac  nerves  convey  their  influx  in  vain,  so  that  Llic 
puhatioa  of  the  heart  ceasing,  and  consequently  the  afflux  of  the  blood  to  the 
brain,  death  must  needs  follow;  but  yet  that  the  animal  may  live  a  while  with- 
out respiration,  forafsmiirh  as  the  blood  contained  in  the  vessels  of  the  lungs, 
and  impregnated  with  air  enough,  may  suffice  to  maintain  for  some  few  mo- 
menta the  motion  <^  the  heart 

And  thus  mucli  of  the  first  tract ;  the  other,  treating  of  the  rickets,  examines 
in  the  first  place  wlierein  nutrition  consists,  and  finds  that  the  nen'ous  juice  per- 
forms not  alone  the  whole  office  of  tliat  operation,  in  regard  that  besides  it  tlie 
blood  diffused  through  tiie  arteries  has  no  small  share  in  that  work,  seeing  that 
the  nervous  liquor  mixed  with  the  blood  causes  a  certain  effervescence,  whereby 
the  matter  fit  for  nutrition  is  precipitated,  and  that  for  want  of  this  nervous 
fiquor  the  blood  in  this  distemper  of  the  rickets,  though  it  be  laudable  enough, 
yet  beu^  destitute  of  its  own  ferment,  is  not  able  to  eacite  heat  in  the  ports, 
nor  to  execute  the  office  of  nutrition.  So  that  the  rickets,  in  the  opinion  of  this 
author,  are  a  disease  caused  by  an  unequal  distribution  of  the  nervous  juice,  from 
whose  either  defect  or  superabundance  some  parts  defrauded  of  nourishment 
are  emadated,  others  bang  sordiaiged,  grow  into  a  disproportionate  bigness. 
Proceeding  to  assign  the  cause  of  this  inequality  in  the  distribution  of  the 
aliment,  he  finds  it  not  in  the  influx  of  the  brain,  but  in  the  obstruction  of  the 
Spinal  marrow,  whence  it  happens,  that,  this  high  way  of  the  passage  of  the 
spirits  being  ikmmed  up,  fht  ports  to  be  sustained  and'cheridwd  by  that  nutri- 
tious juice,  must  needs  languish  and  fall  into  aa  atrophy  and  the  highest  coB' 
sumption. 
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Hning  aadgned  thM  cauae,  he  endeavoim  thence  to  deduce  dl  tfae^ippcar- 

ances  and  symptoms  peculiar  to  this  disease,  and  f^nggnsts  that  upon  that  ground 
it  ought  to  be  the  main  intention  of  the  physician  to  remove  such  obstnictions, 
and  to  strengthen  the  nerves :  subjoining  a  general  method  for  curing  this  in- 
firmity, and  apedfying  the  prindpal  remediea  both  kitemal  end  ezlemel  to  be 
used  therein  ;  among  whidi  he  chiefly  recommends  the  spirits  of  sal  ammoniac, 
hartshorn,  blood,  urine,  soot,  as  such,  that  by  the  high  volatility  and  subtle- 
ness of  their  parts  we  able  to  dislodge  those  obstructions  which  cause  this 
diaeiae.* 

11.  A  IXscourse  onncornin|^  Phvsic,  and  the  flMDy  Abutca  th«eof  bf  the 
Apothecaries.   London,  An.  l66ii,  iu  8vo. 
In  this  discourse  there  is  nothing  sufficiently  interesting  to  require  notice. 

A  iV«»  and  Unwenai  Method  for  tvorlang  Convex  Spherical  Glaue»  om 
a  Plane.    By  S.  Mancini.    N"  42,  p,  837. 

Tlii'?  method  is  found  in  an  Italian  book  entit!<^d  L'O  - -hiale  all'  Occhio, 
overo  Dioptrica,  Prattica  del  Carlo  Ant.  Mancini,  in  Bologna  l66o,  in  4to.  It 
treats  of  light ;  of  the  refiaction  of  rays ;  of  the  eye  and  the  sight ;  and  also  of 
the  considerable  helps  that  may  be  afforded  to  the  eye,  to  make  it  see  what  ia 
almost  incredible.  Besides  which  there  are  delivered  in  it  the  practical  rules 
for  working  spectacles  for  all  sorts  of  sights,  and  especially  telesoopical  glassy 
for  obaeiving  the  planets  and  fiied  stars  by  sea  and  land  %  and  otheia  to  nng- 
ntfy  the  smallest  of  near  objects  thousands  of  times.  Thoe  ia  also  among  the 
rest,  a  partirtUar  way,  called  new  and  universal,  for  making  convex-glasses  on  a 
plane  for  all  practicable  lengths  of  diameters  of  spheres,  without  other  dishes  or 
Concave  moulds  t  which  ia  as  fidkiws : 

To  give  aqiherical  figum  to  a  plane  by  a  plane,  which  at  first  sight  may 
se^m  a  paradox,  by  moving  one  plane  on  another  by  a  circular  motion,  pro- 
ceed iu  this  ntaoner :  Let  the  piece  to  which  the  glass  to  be  wrought  is  fiuteaed 
be  adjusted  in  the  head  of  a  pole,  whidi  ia  to  be  of  such  length  as  the  semi^ 
diameter  of  the  qihere  of  the  lens  lequfres  $  and  on  ^  stool  or  ibnn  wliere 

•  lo  dw  AmM  tenned  tkkelt  tfiere  flppewi  totes  defideacjr  of  Mitte  mattn-  (phosphate  af 

lime).  Hence,  iii  addition  to  the  usiul  str'  r^thpning  measures,  suili  a*  a  nourisliing  diet,  coiintrj*  air 
and  chalybeate*,  lome  pbyiician*  have  uf  late  reoommended  the  internal  lue  of  pluMjiiute  of  line 
joioMlwkhpho^haittoraoda.  waiUiif  1teiaHke«fdietedratdwinn»tijiw widipoi^ 
is  water.  FeriuQa  however  the  lattar  pan  of  the  treatment  here  mentioned  will  be  regarded  bjr  hum 
aa  too  dweitcal)  aiBM  if  we  improve  by  the  firtt  menttooed  remedies  the  geoeral  »tate  of  faeakh,  and 

follow. 
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jfm  intend  to  work,  let  there  be  put  «  plane  of  iron  or  other  metal  horiion- 

tally ;  and  perpendicularly  over  this  plane  let  the  pole  be  fasleiu  <1  to  the  ceiling 
of  the  room,  if  it  l>e  liigh  enough,  othmvise  to  another  sti-ady  f;Lstening  lower 
than  the  ceiling,  in  this  manner  :  about  llie  head  oi  the  said  pole  let  there  be 
ftatened  a  fiame,  made  of  two  concentric  rings  or  boofis,  so  that  the  one  be 
moved  within  the  other  on  two  poles,  and  this  other  on  other  poles,  moveable 
between  two  small  amis  fixed  to  tlie  ceiling :  which  frame  you  may  imagine 
like  that  by  whicii  the  mariners  compass  is-kept  horizontal,  or  that  which  they 
me  in  Italy  for  carrying  oU.Umps  by  mght  horizontally  t  or  the  same  may  be 
done  with  a  ball  moveable  within  two  circles  fastened  on  the  top  of  the  pole. 
All  which  will  be  better  understood  by  the  figiires,  where,  in  fig.  g,  pi.  7,  T 
is  the  lens,  cemented  to  the  piece  £,  fastened  to  the  pole  S,  which  passoi 
through  the  centre  of  the  inner  dide  B,  moiving  on  the  pivots  I,      (fig.  10^) 
in  the  outer  circ  le  A  ;  and  this  is  fastened  in  a  firame  on  the  pivots  L,  JlA^  in  the 
arms  C,  D,  (fig.  Q,)  in  a  wall,  or  above  in  the  ceiling  as  was  said ;  and  above 
this  frame  let  a  pin  be  put  through  the  upper  pole,  to  hinder  its  getting  out  of 
the  drde    and  that  it  may  be  nuaed  a  little,  but  not  to  be  made  lower  by  tiie> 
workman.    Or  else,  let  the  pole  S  be  thrust  into  tJie  bait      N,  {6g,  II,) 
moveable  within  the  two  circles  P,  Q,  very  well  fixed  to  the  two  arms  Z,  Z;  and 
let  tiiose  two  circles  be  made  parallel,  to  prevent  the  ball  from  getting  out.  But 
the  office  of  these  two  ciidcs  may  be  performed  by  one  alone,  but  ^ger,  in  the 
manner  of  a  socket,  which  may  gird  about  such  a  part  of  the  circumference  of 
the  Hall  in  the  middle  as  not  to  let  it  slip  out.    It  is  enough,  if  the  hall  do  but 
move  freely  in  it ;  yet  so  as  always  to  toucli  it :  whicli  also  is  to  be  observed  in 
the  bait  with  twocireles,  by  tfai^  means  to  keep  always  the  centre  when  it 
moves  just  in  the  same  sitiKition.    Let  the  plane  of  the  iron,  or  other  metal, 
F,  (fig.  §,)  on  which  tlie  glass  is  to  be  ground,  be  placed  level  on  the  form  G, 
to  do  which  I  have  practised  the  following  contrivance :  let  there  be  prepared 
two  square  planiv  of  wood,  P,  R,  equally  thick,  hmg  and  broad ;  but  in  tho 
undermost  let  there  be  fixed  a  square  ruler  firm  and  solid,  of  a  length  equal  to 
the  thickness  of  both  the  p!anks  ;  and  in  f>i«'  ityty^er  ph.uk  let  there  be  a  square 
hole  or  groove  so  fitted^  as  tliat  the  plank  may  steadily  shde  on  die  ruler  ;  and 
to  such  Tolers,  whidi  may  be  called  the  regutaton  of  the  two  planks,  let  thert 
be  made  a  ledge  to  keep  the  board  more  steady  and  firm  upon  it.    Further,  let 
these  two  planks  have  two  gutters,  R,  U,  going  across  from  end  to  end ;  into 
which  may  pass  two  wooden  wedges  like  Y,  of  which  may  be  made  four,  to 
pat  one  of  them  against  another  in  the  gutters.  And  then  pbdng  the  plate 
F,  T,  level  on  the  planks  F,  R,  take  a  j)endulum  other  or  levelling  in>trumeil^- 
and  fit  it  on  the  said  plate,  and  adjust  it  by  the  wedges  to  a  level  position. 
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The  use  of  this  instrament  is  very  easy,  rince  it  is  sixfBdent  to  guide  widi 
yoat  hands  the  tum-tool  fiutened  to  the  pole  on  the  plane,  where  the  sand  is 
spread  ;  making  such  tiirns  as  usual  in  this  kind  of  work  ;  and  continuing  so 
till  the  glasw  has  taken  its  splicncal  figure.  It  may  be  polished  on  the  same 
plane,  applying  to  it  the  paper  smootUy  cemented  on.  But  it  is  to  be  ob- 
■ervt^d  thai  the  polishing  by  this  instrument  is  very  long  and  tedious ;  so  tfiat  I 
would  advise,  after  the  glass  is  wrought  to  the  pt  rfect  figure  on  the  plane,  to 
make  use  of  certAin  gutters  •  proportionable  to  the  sphere,  whose  semidiame- 
ter  is  represented  hy  tfie  length  of  the  pole  abovementioned  s  uring  the  rules 
known  and  obser%'ed  in  the  grinding  of  convex-glasses. 

Though  this  contrivance  be  ingenious,  yet  skilful  artist-^  are  of  opinion  that 
it  will  be  very  difficult  to  put  it  into  practice  witlt  glasses  of  any  considerable 
length. 

.Exfract  Jrtm  the  Giomale  de  Lefterati,  concerning  two  Ei^aimeiitt 
qfTtamfumnofBhod.    N"  42,  p.  840. 

The  following  expfriment  was  made  at  the  house  of  Signior  Gis«!ni  tn 
Bologna,  May  8,  l&ij,  viz.  The  carotid  artery  of  a  faunb  was  opened,  and 
the  blood  was  let  run  as  long  as  iit  wodd  into  the  right  brandi  of  the  jugiilar 
vdn  of  another  lamb,  from  which  there  had  before  been  drawn  88  much  blood 
as  it  was  judged  could  be  supplied  from  a  lamb  of  the  like  size,  whose  blood 
should  be  let  out  till  it  died.  After  this,  two  ligatures  were  made  pretty  near 
one  another  in  the  vdn  of  the  lamb  that  had  received  the  Uood ;  ami  thb  v6n 
was  quite  cut  throii^  between  the  two  ligatures.  Thb  done,  the  lamb  was 
untied,  and  without  any  appearance  of  feebleness  went  about,  following  those 
that  had  made  the  operation.  It  lived  a  loi^  while  after,  and  its  wound  being 
healed  up,  it  grew  like  other  fatntbs.  But  the  5th  of  Januaiy  i66b,  it  died, 
and  its  stomach  was  found  full  of  corrupt  food.  Its  neck  being  dissected  to  see 
what  had  hap|ipnf  d  to  the  vein  cnt  through,  it  was  found  that  it  had  joined 
itself  to  the  ne\t  muscle  by  some  hbre»,  and  that  the  upper  part  of  that  vein 
had  a  conuAunlcation  mdi  the  lower,  by  the  means  of  a  little  brand),  «drich 
tn^t  in  some  manner  sapply  the  defect  of  the  whole  trunk. 

There  was  made  another  experiment  the  20th  of  May  last  at  Udina,  at  the 
bouse  of  Signior  GrifFoni,  by  transfusing  the  blood  of  a  lamb  into  the  veins 
a  spaniel,  of  a  middle  nxe  of  tint  kind,  IS  years  dd,  whidi  had  been  deaf  for 

•  These  gutters  are  thus  drscnbod :  A  polisher  must  be  made  in  (he  fonn  of  a  gutter,  excavated 
Ms  whole  length }  which  may  also  be  hollowed  »pheric8l  I7  nHBi  «f  a  WMdn  JBOuM,  tili0C4  Cf  a 
i^tmAi^nbf         fiiedaaaiiiudiil*  andoaadalatarasouBd. 


Digitized  by  Google 


YOL.  III.]  VRltOSOraiCAK  TMinACTUliri.  801 

above  3  j^n,  so  that  whatsoever  noise  wm  made,  he  gave  no  ngn  of  hearing 

it.  He  walkt'tl  very  little,  and  was  so  feeble  th.it  bring  unable  to  lift  up  his 
feet,  he  could  only  trail  his  body  forward.  After  the  transfusion  practised 
upon  him,  he  renudncd  for  an  hour  upon  the  table,  where  he  was  yet  untied ; 
but  le^ng  down  afterwarda,  he  went  to  find  his  masters,  who  were  in  other 
chambers.  Two  days  after  he  went  abroad,  and  ran  np  and  down  the  streets 
with  other  dogs,  without  trailing  his  feet  as  he  did  before.  liis  appetite  also 
returned  to  him,  and  he  b^gan  to  eat  more  and  more  j^edily  than  before. 
But  what  is  more  auiprising  is,  tliat  from  that  time  he  gave  signs  that  he  b^n 
to  hear,  returning  sometimes  at  the  voice  of  his  ma!!tcn>.  TIic  13th  of  June 
he  was  almost  quite  cured  of  his  deafness,  and  appeared  without  comparisoa 
more  jocund  than  he  was  before  the  operation.  At  length,  the  20t]i  of  the 
same  month  he  had  wholly  recovered  his  hearing,  yet  in  such  a  manner  that 
when  eatled,  he  turned  badi  as  if  he  that  had  called  hiro  had  beea  veiy  &r  ofl^ 
thmjtgh  not  always  so. 

DeicnpUon  ^  a  Neio  Mkroteope,    Btf  Easrdcmo  Dirna* 

Eosladtio  Oivini  has  made  a  microscope  of  a  new  invention,  wherein  instead 

of  an  eye-glass  convex  on  both  •  If-s,  there  are  two  plano-convex  glasses,  so 
jplaced  as  to  touch  one  another  in  the  middle  of  their  convex  surface.  This  in- 
strument is  peculiar  in  this,  that  it  shows  the  objects  ilat  and  not  crooked,  and 
although  it  takes  in  much,  yet  it  magnifies  extraordinarily.  It  is  almost  \Q\ 
inches  high,  and  adjusted  at  four  different  lengths.  In  the  first,  which  is  the 
least,  it  shows  lines  41  times  larger  than  they  appear  to  the  naked  eye;  in  the 
second  go  times;  in  the  third  111  times;  and  in  the  fourth  14S  times. 
Whence  it  may  easily  be  calculated  how  much  it  magnifies  surfaces  and  soli-* 
dities.  The  diameter  of  the  field,  or  the  subtense  of  the  visu;d  anisic  mpasnrcd 
upon  the  object-plate,  in  the  first  length  is  8  inches  ^  lines;  in  the  second  12 
bches  4  lines ;  in  the  third  13  niches;  and  in  the  fourth alittle  more  than  l4S 
inches. 

In  viewing  with  this  microscope  the  small  grains  of  searccd  sand,  they  per- 
ceiv&l  ap  animal  with  many  feet,  its  bock  white  and  scaly,  but  less  tiiaii  any  of 
those  Mtherlo  observed;  for  although  the  microscope  showed  every  grain  of 
sand  as  iai^ge  aa  an  onfinary  nut,  yet  this  animsl  appeared  no  laiger  thvi  one 
of  those  graina  of  sand  «en  without  a  miomcQpe* 
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Tenia  Examnaitu,   N*  4S»  p.  S43. 

TKis  is  the  title  of  a  printed  page,  formerly  (viz.  Anno  l638)  at  Florence, 
hy  Vadlius  Datlttrius  BonglanH>  and  now  hy  reason  of  the  great  scamty  of  the 
original,  inserted  here. 

There  having  been  at  this  period  of  time  considerable  dissensions  among 
anatomists,  concerning  the  strvicture  of  the  testicles;  6ome  asserting  them  to 
be  glandiilHr»  otiiers  diat  th^\irere  composed  of  «  pulpy  or  parenchymatous 
mass,  &c. ;  this  author  undertakes  to  settle  this  coatrovcny,  by  demonstntuig, 
from  a  careful  examination  of  the  testicle;;,  that  they  are  made  up  of  a  congencs 
of  minute  vessels.*  These  are  represented  in  two  figures,  which  accompany 
these  observattons,  one  of  the  figures  exhibiting  these  vessels  as  they  appear  tn 
the  human  testicle,  the  other  exhibiting  tlie  appearances  thereof  in  the  testicle  of 
a  boar,  fig.  3  and  4,  pi.  8.  A  A,  Both  testicles  cut  through  the  middle.  B  B,  The 
tunica  albuginea.  C,  The  insertion  of  the  vasa  prseparantia  into  the  tunica  al> 
bugaiea.  DD,  The  ductus  Higfamorianua,  nnning  tfnDUgh  tlwndd^ 
testide,  deariy  seen  in  the  boar,  but  not  so  in  Uw  hoinan  sidgect.  Perhaps  the 
linea  fibrosa  of  Riolau  ?  £££E,  The  \-asa  praeparantia  passing  through  the 
tunica  albuginea,  and  joined  to  the  duct  by  a  semicircular  communication. 
FFFF,  The  substasioe  of  the  human  testicle,  not  glandular  but  vascular,  in 
such  manner,  that  the  whole  body  of  the  testis  is  nothingbutacongi  i  i<  >  )f  ves> 
sels.  In  the  boar  there  intervenes  between  the  vasa  testicularia  ••••  ^  thin  strip 
of  flesh,  (a  thin  partition  of  cellular  membrane)  f  f  f  f.  ^ 

6G,  Small  tubes  arising  from  the  duct,  at  the  place  where  it  passes  from  the 
tunica  albuginea  into  the  caput  testis. 

HH,  ThebegiuninL'^orthc  epididymis,  which  is  not  glandular,  (asHighmorc 
suppose:*)  but  (as  Kiolan  asserts)  is  composed  of  a  congeries  of  vessels.  Hence 
we  see  tint  tiie  epididymis  arises  from  the  sroaO  tdws  dwve  mentioned  and  thesfc 
tubes  from  the  duct;  that  the  semen  is  first  secreted  in  the  vasa  testicularia  com- 
posing the  body  of  the  tesli-s ;  that  it  no\t  di^tilK  (is  conveyed)  from  the  vrwa 
testicularia  into  the  duct;  and  that  ii  aiLcruards  passes  from  the  duct  through 
the  small  tubes  into  the  epididymis,  in  the  oonv^utions  of  whidb  it  undeigoes 
its  ultimate  elaboration. 

llg.  Tbeotiier  porlioaof  the  epididymis  in  lilie  manner  evidently  vascular  i  so 

*  See  the  account  of  De  GruTs  and  Von  Home's  treotucs  oa  (he  male  atpat  of  goKntioo  at 
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that  ndtlier  die  mfaatRDoe  of  the  epididymis  nor  of  the  testis  itsdf,  m  the 
human  subject,  is  glandular. 
KK,  Tht  vas  ejaculatarium,  a  direct  ooatinuation  of  tiie  epididjnnis.-f' 

y4n  Acanmi  of  tivo  Books.    N  42,  p.  845.  * 

I.  A  Conlinuaiiou  of  New  Experiments  Physico-McchaniLai,  toudting  the 
Spring  and  W^ht  of  Che  Air,  and  their  Bflecta;  the  first  part^  Ikc.  by  the  Ho- 
nourable Robert  Boyle,  Ftllowof  the  Royal  Society.    Oxford  1668,  in  4to. 

The  illustrious  author  of  this  book  lias  again  fumi»hed  the  philosophical 
world  with  a  set  of  very  material  and  pregnant  experiments^  wl\ich  arc  partly 
hn^nwements  of  the  former  pf  this  nature,  partly  superadded  new  ones;  con^ 
ct-rning  whirh,  he  declares,  that  in  great  part  he  aimed  thereby  to  show,  that 
these  very  phenomena,  which  the  school  philosophers  urged  as  clear  proofs  of 
nature's  abhorrency  of  a  vacuum,  may  not  only  be  explained  but  actually  exhi-> 
iMlBd,  aoiM  hf  the  giwlly,  and  some  also  by  the  bare  spring  of  the  air;  which 
latter  he  now  mentions  as  a  distinct  thing  from  the  other,  not  as  if  it  were-  nr 
tually  separated  in  these  trials,  since  the  weight  of  the  upper  parts  of  tiic  air 
does,  as  it  were,  bend  the  ^rings  of  the  lower,  but  because  that  liaving  in 
the  fonneriy  pnbBshed  experiments,  and  even  in  some  of  these,  manife.<ted  the 
efficacy  of  the  air's  pmviLation  on  bodies,  he  thought  fit  to  malcc  it  his  t;ibk  in 
many  of  these,  to  show  that  most  of  the  same  things  that  are  done  by  the 
picsaufe  of  all  the  superincumbent  atmosphere  acting  as  a  weight,  may  be  like- 
wm  performed  by  the  preasure  of  a  small  portion  of  fir,  induded  indeed,  but 
without  any  new  compfession,  acting  as  a  spring. 

n.  HydrologiaChymica;  or,  the  Ciiemical  Anatomy  of  the  Scarborough  and 
other  Spas  fai  Toricshtre,  ftc      W.  Sympson.   London,  1668,  IuStO. 

Owing  to  the  very  imperfect  state  of  chemistry  at  this  period  of  time,  the 
account  here  given  of  the  Scarborough  water  is  not  such  as  can  be  in  the  least 
degree  interesting  to  the  chemical  reader  of  the  present  day. 

t  The  conne  which  the  lemen  takes  is,  Cs  deoote  the  part*  tbraagh  which  it  puaei  by  the  teraia 
cmplcTediBmoderoMMoinf,  MfoUowt:  ItliMewtediadie  tDbaliiive^MMletaeiniiiplet(<if  whicb 
ifae  tohoS  ot  the  tefticlea  are  conipoaed) ;  fim  Am  camdt  («bidi  taniitiate  in  llw  icM  tmcoIoiiiib 

of  IlalU'r)  it  panics  into  the  vasa  cffcrentia  (which  issoc  tVorri  thp  aiaiCMid  rete  Tasculotum)  ancJ  !s 
cairkd  by  th^ai  ^tbe  vmn  cti'eieatta  tntis)  to  tltc  coat  raKuloiii  of  the  epididymis}  then  along  tbe 
canal  of  the  epidl^/mis;  from  whence  it  is  cuaveyed  Ij  die  van  deferens  to  the  veticulK  semioales  i 
antlMtigr  (dun  coitua  fit)  k  i*  diidi«;^  from  f^m  mmnoin  (Ibe  ««iioiila  MOiiMka)  tgr  thdr 
aeM«7  duct  (4actw  axacMte  sivs  (gacol^^ 
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Experimentg  and  Observatwns  on  fcgcfafion  and  the  Running  of S«^,  €?C. 
%  Dr.  J.  Beal  and  Dr.  E.  Tosge.    N*  43,  p.  853. 

0  Dr.  B.  says  it  may  be  difficiilt  to  enumerate  all  the  vegetables  tliat  wri!  ;rro\v 
the  wrong  end  set  downwards  in  the  ground.  To  mention  some,  there  are 
elders,  briars,  saloes,  willows,  the  bhck  elder,  TbieM,  and  moat  shrubs;  two 
or  three  of  thdr  jo«nt«  being  covered  in  the  mould,  and  the  stem  cut  off  near 
the  overmost  joint,  which  should  be  h.ilf  covered  in  the  earth,  and  the  mould 
somewhat  raised  as  it  grows.  Dr.  Tonge  agrees,  saying,  that  currant  trees, 
and  such  Kke,  as  are  of  a  soft  irood,  and  quick  growers,  wem  moft  apt  to  this  * 
improvement. 

Dr.  B.  observes,  that  the  branrli  of  a  plant,  being  laid  in  the  ground,  whilst 
yet  growing  on  the  tree,  and  there  taking  root,  being  cut  off  whilst  so  growing, 
will  grow  on  tioth  ends,  if  it  be  well  rooted,  and  the  like  care  taken  of  the  last 
knot  or  jultit  as  was  before  pveacribed.  Dr.  T.  says,  that  layers  of  those  trees, 
mentioned  in  the  former  query,  will  grow  on  both  ends,  and  aptly  parted,  when 
they  have  spread  roots  both  ways,  make  two  plants  out  of  each  layer. 

Dr.  fi.  says,  in  the  tapping  of  trees,  the  juice  certsnnly  ascends  from  the  root, 
and  after  it  is  concocted  to  partake  of  the  nature  of  the  plant,  which  feeds  as 
Aell  on  the  air  as  the  juice  fumisficd  through  the  root,  it  descends  to  the  orifice 
whence  it  issues.  lUtray,  tlie  learned  bcot,  afiinns,  tliat  he  had  calculated 
experimentally,  that  the  liquor,  which  may  be  drawn  fiop  the  binh  in  the 
spring  time,  is  equiponderant  to  the  whole  weight  of  the  tree,  branches,  roots, 
and  nli  togetlicr.  One  experiment  I  mu-^t  here  mention.  When  both  my  hands 
were  manacled  for  many  years,  and  sometimei>  my  arms  also,  with  deep  corroding 
tetters,  to  the  blodi  trf"  my  many  friendly  physidana^  and  in  despite  of  many 
of  the  best  medicines  and  purgations,  all  was  auddenly  healed,  and  has  so 
continued  these  20  year?,  by  tiie  application  of  the  gum  of  plum-trees  dissoh-ed 
in  vinegar.  I  must  not  forget  to  add,  that  I  appUed  vine>leave^  artd  some- 
times opened  rdsintto  draw  a  moisture  from  those  letten  some  few  days  before 
I  used  the  gum. 

T>.  T.  is  of  opinion  that  sap  always  ri.ses,  and  never  properly  descends, 
having  only  a  kind  of  subsiding  or  recidivation,  which  he  cannot  call  a  ctrcula* 
tbn,  nor  resemble  to  the  motion  of  liquors  in  a  pdican  %  hut  raAer  to  the 
sinking  of  liquors  in  an  alembic,  whilst  the  thinner  parts  are  f«^rced  over  tlie 
helm  ;  yet  somewhat  imitating  the  motion  of  blood  in  animals,  forasmuch  as  it 
continually  supplies  the  want  and  expense  of  sap  in  the  exterior  parts,  from  the 
Stock  of  the  sap  in  the  trunk,  root,  and  brsndies.  He  understands  it  thus  j 
That  the  sap  neceaaaiy  to  the  growth  of  the  leaves,  fruit,  and  uppo-  bnuNfae^ 
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being  dispensed  and  omvated  mto  the  forai  neeesmy  for  those  finrpofiesk  when 

the  tree  is  fullest  of  sap,  in  such  manner  that  the  sap  in  the  innermost  coats 
feeds  the  innermost,  and  the  sap  of  the  outward  coats  the  outward  parts  of 
fruits,  &c.  that  which  remains  in  the  body  between  tlie  several  ooats>  and  be,- 
tween  bank  and  body,  b^iins  to  condense  there  also,  first  into  a  jelly,  and 
after  into  wood,  hark,  roo» he.  according  tn  the  several  places  to  which  it 
subsides.  And  because  it  condenses  faster  in  some  parts  Uian  in  others,  accord- 
ing as  they  ar<^higiicr  or  lower,  the  sap  condensed  above  or  below  filling  less 
room,  must  needs  cause  the  sap  which  is  not  yet  condensed  in  appeannoe  to 
descend  or  subside,  and  to  s-:ik  ns  it  were  lower  and  lower  in  the  pores  of  the 
timber  and  bark.  The  trees  observed  to  nm  are,  the  vine;  the  birch  plentiftilly, 
«t  body,  branches,  and  roots;  the  wabiut-tree,  at  the  roots  and  pruned  bnndics ; 
some  willows  and  sallows,  and  some  sorts  of  maple;  the  sycamore,  which  is  the 
greater  maple,  at  a  gash  made  on  the  bark  of  its  body,  and  at  the  rof)t  and 
branches  i  the  poplar  and  asp;  to  these  add  the  whitting,  or  quickcn-tree>  in 
Ijtin,  BMrinnsSylvestris,  and  by  some  Fmcmos  CanAn>AitaiuiiCB,  which  in 
its  season,  as  some  ailirtoi,  will  run  plenteoiiBly,  and  whence  they  would  have  us 
expect  a  sovereign  drink  against  some  stubborn  distempers,  especially  such  as 
are  scorbutica!  and  splenetic.  I  have  kept  (says  Dr.  T.)  some  of  tlic  juice 
of  the  berries  (w)iich,  being  expressed,  ferments  of  itsdO  these  two  yean  >n  bot- 
tles, and  it  has  now  the  taste  of  an  austere  cyder:  And  I  suppose  from  its 
grateful  smell,  Mint  it  may  be  kept  till  it  ripen  and  become  a  strong  vinous  li- 
quor. It  is  the  houshold  drink  of  some  families  in  thew  parts  about  Wales  and 
Herefiwdihire,'  and  soite  out  of  cariosity  have  brewed  ripe  berries  with  strong 
beer  and  ale,  and  kept  it  till  it  transcended  all  otiu  r  Ix  er  in  goodnesisi  Dr. 
Tonge's  attempts  on  the  poplar,  asp,  elm,  oak,  ash,  eider,  whitting-berry  or 
quicken-tree^  tliorn,  buckthorn,  tile,  nut,  sloe,  briar,  bramble,  &c.  have 
not  succeeded ;  and  he  doubts  that  they,  and  all  apples  nod  pears,  have  tomo 
degree  of  gummincss  in  tfa«r  juices,  so  that  they  will  not  nm.  Dr.  B.  says 
that  apparently  the  sap  rises  by  the  inward  bark,  where  the  quick  begins,  and 
where  the  graft  first  incorporates.  He  farther  t^marks,  there  are  circles  ob- 
served in  traeSy  wUch  ore  the  cfistanoea  of  those  films  or  coats  tiy  whidi  the 
tree  reioeives  its  yearly  increase  in  thickness.  Through  these,  looking  fiill  of 
cirrnlar  pores,  the  sap  seems  to  ascend  in  the  same  manner  between  coat  and 
coat,  as  between  the  bark  and  the  body  ;  and  probably  between  tjie  two  outer- 
most of  tlwse  coats,  as  large  a  quantity  of  sap  as  between  the  bark  and^body. 

The  bark  is  two-fold,  outward  and  inward.  The  outward  is  dry,  and  in  some 
trees  rough.  The  inner  is  probably «  superadded  new  coot  of  that  year's  growth, 
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or  something  like  it,  between  the  nattire  of  wood  and  bark.  The  sap  riaes 
mthin  and  without  that  cupendded  ooat. 

Dr.  B.  says,  if  a  circle  be  drawn  round  about  any  common  English  tree,  aa 
oak,  elm,  poplar,  &c.  by  incision  to  the  timber,  how  thin  soever  the  knife  be, 
SO  tliat  no  part  of  the  rind  or  bark  to  the  very  solid  timber  be  uucut,  tiie  tree 
win  dk  from  that  part  iipwaida,  except  the  ash.  To  get  the  gum  of  pluoM 
trees,  I  have  somctimet  wtfodud  iht  fanndi  till  the  solid  timber  haa  cxadced, 
and  the  rind  forced  open  in  some  parts ;  so  leaving  it  to  grow,  but  forced  to 
continue  in  a  posture  somewhat  wreathed,  it  yielded  me  store  of  gum  next 
•uminer. 

Dr.  T.  remarks  that  abmich,  whoso  bark  of  the  breadth  of  about  2  or  3 
inches  is  taken  off  round  towards  the  bottom,  in  some  trees,  and  particularly 
the  lime-tree,  will  hve  and  bear  leaves  for  many  years,  and  grow  as  other 
brandies  by  means  of  the  aap  asoeodinig  thnwgh  aJl  the  pores  of  the  fawer 

coats. 

He  further  obsf^nTS  that  piths  are  of  a  very  different  nature  and  substance. 
In  the  walnut  it  is  a  multitude  of  films  manifestly  distant  from  one  anotlier. 
In  others,  as  in  cUers  and  briars,  it  is  a  oontinued',  soft,  loose,  diy  aubatance. 

Also,  that  the  points  or  ends  of  the  roots  being  cut  oi^  tbcy  will  in  propor. 
tion  bleed  as  ropioiisly  as  the  branches,  and  probably  more ;  certahilv  longer, 
because  tiiere  is  greater  plenty  of  juic*  ascended  above  Uiem  than  the  branches, 
and  consequently  more  wfll  issue  by  them  than  by  any  part  of  the  tree,  higher 
tlian  they  are. 

That  from  the  latter  end  of  January  to  the  middle  of  May,  trees  will  bleed. 
Those  that  are  said  to  run  first,  are  the  poplar,  asp,  abel,  maple,  sycamore; 
•ome,  as  willows  and -the  tmdi,  tried  by  myself,  are  beat  to  tap  atwut  die  middle 
of  the  second  season  ;  and  the  walnut  towards  the  htter  end  of  March.  They 
generally  bleed  a  full  month  in  the  whole.  Mr.  Midford  of  Durham,  a  very 
capert  gatherer  and  preserver  of  saps,  affinns  that  the  saps  of  the  poplar  and 
aap  rise  ao  briakly  in  January,  that  they  will  bleed  belbre  the  end  of  tliat  month. 
The  sycamore  will  run  in  hard  frost,  when  the  sap  freezes  as  it  drops. 

The  best  time  of  the  day  for  tapping  is  about  noon.  In  the  latter  season, 
when  sap  is  not  very  plenteous  in  trees,  they  will  neither  run  niorning  nor  even- 
ing, nor  probably  at  any  time  of  the  night }  bat  when  they  are  ^ery  lull  of  a^, 
and  emptied  but  by  small  vents,  the  sap  may  run  night  and  day  tOl  exhausted ; 
but  never  in  large  vents.  .4nd  perhaps  this  observation  may  give  light  to  that 
opinion  which  holds  that  the  ascending  of  the  sap  depends  on  the  pressure  or 
pulsion  of  heat  atiiking  the  earth,  aind  thereby  driving  the  niaiitare  of  the  earth 
.into  the  root. 
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TVeei  aflbnl  no  tip  aft  all,  that  has  been  obaemd,  in  mtiumi.  And  the 
^mntit^  of  np  dapendi  on  that  of  the  nin. 

Answers  to  Queries  and  ObtervaHoiu  in  the  Eatt  India.  Btf  Sir  Phil. 
FkRydrn,  President  m  Jaoa  Miiffor.  N*43,p,86S, 

The  greatest  length  of  time  tiuit  pearl-diven  in  these  parts  can  continue  nn^ 

der  water,  is  about  a  quarter  of  an  hour ;  nnd  that  by  no  other  means  than 
custom  :  for  pcarl-tlu  Itirr  t;ists  not  above  six  weeks,  md  tlie  divers  stay  a  great 
while  longer  uudcr  water  at  the  end  of  the  season  than  at  tlie  beginning.  Here 
at  Batavia  is  an  expert  diver,  who  draws  wages  for  nothing  dse  but  diving  for 
anchors,  guns,  &c.  lost  in  the  road.  I  liave  seen  him  several  times  go  down, 
holding  my  breath  as  long  as  I  could,  and  he  stayed  ten  times  as  long  under 
water  as  I  cuuld  liold  niy  breath.  But  he  will  not  go  down  unless  ^ou  give 
him  a  whole  pint  of  strong-water  before. 

Tlie  oil  drawn  out  of  the  roots  of  cinnamon-trees,  and  resembling  camphire, 
is  tlius :  the  roots  beii^  dried,  bruised,  and  steeped  in  water,  it  is  then  drawn 
ovei'  by  an  alembic. 

The  lignum  aloes  is  part  of  a  liviaf  tree,  but  oommonly. found  when  it  is 
withered.  The  tree  itself  is  of  a  white  soft  wood,  giving  a  milky  juice,  which 
is  so  venomous,  that  if,  in  cutting  the  tree,  any  of  tlic  milk  drop  on  the  eye, 
it  blinds  it ;  if  on  any  oilier  part  of  the  body,  it  becomes  scabby  and  a  noisome 
8ore<  The  lignum  aloes  or  cahnnbac  is  fovmd  within  the  white-wood,  but  not 
eveiy  wliere,  "When  the  tree  decays,  the  white-wood  soon  withers  and  be- 
comes worm-eaten ;  and  the  milk  soon  dries  up,  that  it  may  be  easily  rubbed 
asunder  with  the  luuids.  The  best  is  found  in  the  midst  of  the  tree  nuurislicd 
by  the  heart*root,  which  goes  straight  down  into  the  ground.  Tlic  wood 
smells  rank  like  human  escnnent,  and  grows  natnnily  in  the  ides  of  Solor 
and  Timor. 

There  are  serpents  in  these  parts,  which  have  a  head  on  each  end  of  their 
body,  called  capra  capella.  They  are  aoeounted  sacred  by  these  people,  and 
fortunate  to  those  in  whose  hooK  and  buds  tliejr  are  found ;  but  pernicious  to 
those  wlio  do  them  harm. 

■  Tfie  General  Laws  of  Meikm.   By  Dr.  Jomr  Walus.  TVwwfttfol 
from  ike  LtOm,   N*  43,  p.  864. 

1.  If  nn  agent  ^-f  produce  the  effect  E,  then  the  agent  2jt  will  produce  the 
cffecf  2  P.  ;  3  ^,  3  £,  &c.  and,  universally,  will  produce  the  elTect  m  E, 
pulling  m  for  the  exponent  of  any  ratio. 


40e  muMorRiCAi.  TajursAcnoRt.  [anno  1689^ 

Therefore,  if  the  power  or  force  F  move  the  weight  P,  then  the  force 
m  V  will  move  m  A  other  dreuimtenoes  behi|r        «•  tuppose  thraogh  ^ 

same  space  in  tlio  ^ainc  time,  that  Is,  with  the  same  celerity. 

3.  Also,  if  the  power  move  the  lx)dy  through  the  length  L  in  the  time  T, 
then  in  the  time  n  T  it  will  move  it  through  the  length  nL. 

A.  Tberefbra,  if  tlie  power  in  the  time  move  the  hody  P,  through  die 
length  L,  then  the  pnu  cr  m  V,  in  the  time  n  T,  \\  ill  move  m.  P,  tlirough  the 
length  n  L;  and  consequently,  as  FT,  tl|p  product  of  tlie  force  and  time,  is  to 
P Lf  tlie  product  of  the  wei^t  and  length,  so  is  mn  FT  \omnP  L. 

d.  Because  the  degree  of  velocity  are  profnrtional  to  the  lengths  or  ^loees 
run  over  in  the  same  time^  or»  which  is  the  lame  thing,  redprocally  projior* 

tional  to  the  times  of  running  over  thaitlength  ;  it  will  be,  as  ^  :  C  :'.  :  ^  C; 
that  is,  tlie  degrees  of  celt  rity  nre  compounded  of  the  dicect  ratio  of  the  lengths 
and  ilic  reciprocal  ratio  of  the  times. 

6,  Therefore,  \xmft  yT\  P  Lll  mnFT'.mnPL,  it  will  be,  as 
Tjilp^  ::  that  is,  FiPCi:  «F:»PCas«iP  X  C« 
PXmC. 

7.  Tliat  is,  if  tlie  power  F  can  move  the  body  P  with  the  celerity  C,  then 
the  power  m  F  will  either  move  the  body  P  with  the  celerity  m  C,  or  the  body 
m  P  with  the  same  oderity  C,  or  lastly,  any  body  with  such  a  celerity  that  the 
product  of  the  body  and  celerity  be  m  P  CI 

,8.  And  on  this  principle  depends  the  construction  of  all  machines  for  facili- 
tating motions,  viz.  that  in  whatever  ratio  the  weight  is  augmented,  in  the  very 
same  ratio  the  oderity  most  be  diminished ;  so  that  the  product  of  the  cderity 
and  the  mass,  to  be  moved  by  the  same  fiirce,  may  be  still  the  ssme,  as  suppose 

V\PC\\  FxmP  y.\C^PC. 

9,  If  the  bod)  P,  inoved  by  the  power  F,  with  the  celerity  C,  imping  di- 
rectly against  a  (]uie!>cent  body  m  P,  (not  obstnictcd)  they  will  move  on  toge- 
ther w  ith  tlie  celerity  ^  because  the  power  is  the  same,  llie  greater 
the  mass  that  is  to  be  moved,  so  much  the  less  must  be  the  celerity;  namely, 
M  Vi  P  C \\  Fx  Xy~C=s  P  a  Qwiaequently  the  hnpetoa 
of  the  one  body  (that  is,  the  product  of  the  mssa  and  vdocity)  will  be 

P  C,  and  that  of  the  other  -J—  mP  C. 

10.  If  a  body  P,  moved  with  a  Jbroe  ^  and  cekrity  C,  be  impinged  on  by 
another  body  m  P,  moving  tiie  same  way,  bnt  with  a  greater  celerity  n  C,  (and 
having  therefore  the  force  m  n  F),  then  they  will  both  move  on  together,  with 
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the  celerity  |-±-^C.    For  r :  PC::  mnF-.  mnPC  ::  r+vinr  = 
—  f^:  — J — PC  =  — I — X  Y-:^^  — <     r  )iisi(|iicntiy  the  impetus  of 
the  preceding  body  will  he  C>  and  that  of  the  ioUowing  or  pursuhig 

■  11.  If  bodies  moving  contrary  ways  strike  each  other  directly,  as  for  instnncc, 
the  body  jP,  with  the  force  and  the  celerity  C,  moving  towards  the  right 
hand,  and  the  body  fX  with  the  celerity  n  C,  and  consequently  with  the  force 
mn  F',  tomrda  the  left  hand,  th«fi  the  oderity,  impietaM,  and  diiection  of  both 
of  them,  after  the  impact,  v.  \U  be  thus  detcrmincri.  Tfie  body  moved  to\var(f> 
the  right  would  communicate  to  the  other,  siiiipo.'>ing  it  were  at  res»l,  tl»e  ce- 
lerity-j-j^  C,  and. consequently  the  impetus  "!  ^' towards  the  right; 
and  itself  would  retain  tiul  Siime  celerity,  and  consequently  the  impetus 
C,  towBids  the  right,  (by  art.  g).  And,  after  tile  lame  mnmer,  the 
bcdy  moved  towarda  the  left  hand  would  oonumintcate  to  the  other  body,  sup. 
poaed  at  not,  the  celerity  ^T^Ct  and  oonaeqnently  the  nuunentum  7^^^>- 
toivanb  Ifae  left  hand ;  also  iti^  would  have  that  same  celerity,  and  oonse. 
qnently  the  impetus  -^—^  mP  C,  towards  the  left.  Since,  therefore,  motion 
is  made  by  both  the  bodies,  tlie  impetus  of  the  body  which  at  first  moved  to- 
wards the  right,  will  now  be  the  aggregate  of  the  impetus  ^  towards 

the  right  hand,  and  -—^P  C  towards  the  left;  consequently  the  motion  will 
in  reality  be  made  either  towards  the  right  or  left,  according;  as  the  one  or  other 
of  these  is  the  greater,  and  with  an  impetus  equal  to  the  ditierence  of  the  two; 
that  ia,  putth^  the       +  for  the  right  hand,  and  »  for  the  left,  the  impetiv 

will  be+^PC-^^^^P(7  =  l^PC,  and  the  celerity  L^^^-C; 
which  "Knll  be  towaids  cither  right  or  led,  according  as  l  or  fn  n  is  the  greater. 
In  like  manner,  the  impetus  of  the  other  body,  which  at  first  moved  towards  the 

left,  will  be-f.-i-mPC'-7^«PC  =  Vi^«i*C'»  ««l«"ty 
-j-—^  C;  which  will  be  towaida the  right  or  left,  oocordiqgas  1  ormnmeybe 
the  greater  of  the  two. 

13.  But  if  the  bodies  should  neither  move  straight  in  the  same  direction,  nor 
in  directly  opposite  tfirections,  but  impinge  obliquely;  then  the  foregoing  cal- 
culus is  to  be  regulated  a00(»ding  to  tlie  degree  of  obliquity:  observing  that  the 
impetus  of  a  body  iminqg^ng  obliquely,  ia  to  that  of  its  direa  impulse,  r<r/mc 
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paribost  «5  radios  is  to  the  wcant  of  tfie  angle  of  obliquity;  wUdi  is  also  to  be 

understood  when  the  body  fails,  not  perpendicularly,  but  obliqndy  on  tlie  sur- 
fai  c  of  tliL-  body  wliich  is  striick,  as  well  as  when  the  dirtrtions  of  their  motion 
cross  eacli  oliier  obliquely.  Tins  consideration,  rightly  applied  to  tlie  fore- 
going calcaluB,  will  detennine  what  will  be  the  celerity,  the  impetus,  and  the 
direction  of  bodies  tbvis  impin;^ini;  obliquely;  that  is,  with  what  impetus,  with 
wliat  celerity,  and  towards  wliat  parts  they  will  reflect  from  eocli  (jiht  r,  whk  h 
impinge  in  tliis  manner.  And  the  ratio  is  the  same  between  the  gra\  tty  ot 
bodies  deaoending  obliquety,  to  that  of  soch  as  fidl  perpendicutailyi  as  I  have 
elsewhere  demonstrated. 

13.  If  the  striking  Ixxlics  be  not  absolutely  liard,  as  is  above  supposed,  but 
elastic,  yielding  to  tlic  stroke,  and  then  restoring  themselves  to  their  tigure 
again  by  an  eqtnl  force,  the  bodies,  instead  of  moving  on  together,  may  in  tJunt 
case  recede  from  each  other,  and  that  more  or  less  in  proportion  to  the  restor* 
ing  force }  namely,  if  the  impetus  from  this  force  exceed  the  progressive  inv> 
pctus. 

In  aooelented  and  retarded  motions,  ihe  impetus  for  eveiy  moment  of  time^ 

is  tliat  which  answers  to  the  acquired  degree  of  veiocfty  at  esch  of.  these  mo^ 
mcnls.  When  the  motion  is  in  a  curve,  its  direction,  in  each  point  of  the 
curve,  is  the  same  as  the  direction  of  the  tangent  to  that  point.  And  if  an  ac- 
oeleiated  or  retarded  motion  be  made  in  a  curve,  as  in  the  vibrations  of  a  pen* 
dulum,  then  the  impetus  for  each  point  is  to  be  estimated  both  according  to 
the  degree  <^  acoeientiaa,  and  to  the  oUiquit^  of  the  tangent  at  that  point. 

*  i 

7^  Law  qf  Nature  in  the  CqlUnon  ef  Bodke.   By  Dr.  Cakisippaxn 
iFk£3r.»  Tramlaied  jrom  the  Latin.   N*  43,  p,  B6T. 

Tlic  proper  and  most  natural  velocities  of  bodies,  are  redpmcally  propor- 
tional to  those  bodies.   Therefore  the  bodies  &,     having  their  proper  velo- 

*  Dr.  (aAcrwanb  Sir)  Chratopher  Wlwi,  was  one  of  the  mmt  extniordiairy  ciunelen  <wet 
known,  poueinDg  tbc  extivnnl)-  rare  qnaHfitttiua  of  uniting  boUi  thtoij  and  ftmStSet  In  a  vecjr 
eminenl  degree,  being  highly  arcaiiiplislied  hi  the  tnatheinitiod  and  philotophical  idenoei^  m  welt 

is  in  llie  Uie«r)' .u;d  pn-H-rn  c  of  arthitit- lure.     He  w.  s  b^^rM  in  aud  Ji.ul  mnde  great  ad- 

vaiKcs  in  ihc  niaihcm-niics  at  \G  yearn  of  age.  Being  aii  Usibiid  :M.holar,  be  waj  taic  of  those  lean>ed 
men  vtlvi  tint  ussociatcil  tcigrthcr  thirty  for  tlieir  mutwil  inipiovcment  in  natural  and  expcriinenCal 
philosophy,  andvUdi  at  length  produced  the  Roj'al  Society,  of  which  he  wat  .-in  orliginal  and,  all 
hn  life,  one  of  ihe  most  diitin^nbed  membcn.  In  the  Society  he  gradtially  row  to  the  bigliest 
honours,  and  occupied  the  pri'-iiL!-:it^  Ji.iir  K-r  luuyean,  from  16"80  to  ItiS'J.  He  miiiie  a  midd- 
tadc  ut'  ingenious  and  luciul  cotuniunicjiiuQK  (o  liie  iiocieqr,  ta  well  of  writin|p  as  of  nudiinefrond 
intinnwnts.  Ha  became  snccessKvtjr  pnlcHor  ot tntrasoinjrat  Greduni  ooOege  and  at OxM, 
pidtiUiCfmathiiiiRmraeBti  io  that  aoeace.  Soon  aAm  the       in  «f  X^otKbn  in  itififf,  fton  hia 
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cities,  also  retain  praper  vdodties  after  oollMion.  And  the  bodies  R,  S, '  hav- 
ing improper  velocities,  are  restored  to  an  rquilibrium  by  collision  :  that  is,  at 
much  as  Ji  exceeds,  and  S  is  deficient  of  their  proper  velocity  b«  fnrr  imjuilse, 
just  so  much  by  the  impulse  i$  taken  horn  Jt,  and  is  added  to  6  mid  con- 
trarjrwiae. 

TIitTt  forc  tlic  conision  of  bodies  having  their  proper  velocities,  is  equi\'a- 
lent  to  a  balance  oscillating  on  its  centre  of  gravity.  And  tiie  collision  of 
bodies  having  improper  velocities,  is  equivalent  to  a  balance  upon  two  centres, 
which  on  cadi  side  are  equally  distant  from  the  centre  of  gravity :  the  bahnce 
beam  being  produced  when  necessary. 

Therefore  tliere  ai«  three  cases  of  the  iniproper  motions  of  equal  bodies. 
But  of  unequal  bodies  with  improper  motiODS,  whether  in  the  same  or  con- 
trary ways,  there  are  in  all  ten  cases ;  five  of  which  arise  by  conversion. 

R,  S  are  the  two  bodies,  either  cfjnal  or  xineqiial,  R  the  greater,  and  5  the 
less  (^g.  I2t  I3f  pi.  7)i  a  is  the  centre  of  gravity,  or  the  handle  of  the  ba> 
lanoe ;  Z  the  sum  erf"  the  vdodties  of  both  bodies.  Then, 


e  •$! required vclo- l^A.  •  « 
«Jt>dtyofbody  {r}»^»«P^' 


Hie  role  ia.  Re,  Se,  make  oR,  oSi  Ro,  So,  make  eS,  eR. 

Read  the  syllables,  though  digdned.  Re,  Se,  oR,  eS,  ceRe,  S0,  eS", 

iltill  in  trdHttcture,  he  nueeeded  9r  Jalm  Denhwi  lb  dw  olllet  of  cun-cyor-genenlordie  king's 

works  i  and  frwii  this  lime  lie  lud  ilie  dircclioD  of  a  gre.u  mriiiy  public  edifices,  by  wlil.  h  lie  ac- 
qoiml  the  bigb«»t  reputation  {  as  in  the  ibeatn  at  Oxford^  St.  PaiU's  cathedral,  LoDdoo,  ihe  Mouu- 
flMBt,  the  chorcbes  of  St.  Stephen  Walhimk,  St  Bloy-le-baw,  with  upward*  cf60  hAtr  chmcfaet 
which  that  dreadfiil  fire  had  rendered  nrmtmyt  a]<to  Chelsea  coUege,  one  of  the  wing«  af''Gre«n- 
wich  boitpiiaJ,  the  modern  part  of  Hmnpton  Court,  Sec.  He  was  one  of  the  coniniiiisionera  u  ho,  oti 
the  motioo  of  Sir  Jonas  Moore,  survej'or-getienil  oi'  ilie  orJii.iiu  e,  w  .xs  .ippoiniod  to  find  out  u  pro- 
per piace  for  erectit^  the  aaiioaa)  nhwrvattnyi  and  he  proposed  Greenwich  Park»  which  wa«ap> 
pm««dof;  d»  loandalion  itone 4if  wUcb.  ww  hid  die  UNh  otAagaU  iSfS,  and  the  buikKng  was 
prL  Scndy  finished  nn<Vr  tlic  direction  of  Sir  Jonas,  with  the  aJvirr  ant!  .^s^i■it.ince  of  Sir  Chriiilopher. 
He  bevanie  arehiit  t  t  anj  roisoioncr  of  Chelsea  colicj^ ;  ilau  pruaipal  otTirer  ur  comptroller  of 
the  worlis  in  W'inditar  castic: ;  and  be  sat  twice  in  parliament,  as  a  representative  fur  (wo  dilTcrrnt 
boroi^hi.  He  died  in  172S,  at  j>l  yeaq,  and  wa*  inlened  with  great  sokmnity  in  the  cathedcai  of 
St  PlnTs.   At  tohlipefMa,  SirChrtMopherwaaafilovftBtuw,  and  thm  fhune  of  body;  imtby 

tiTnjxTaiu  e  .md  res^iil.irity  liv  eiijtiyc*!  ii  giicir!  <t.i1f  of  lir.iltfi,  to  ,i  very  \iiiusu.il  In  Iii-^  manners, 

he  was  nwxle^t,  dtvoul,  virtuou*,  and  \ery  cunimiinirjlive  <il'  Um  kuuwlcdge,  ot  wliitli  lie  ]xissojsed 
aiiextr.it)rdiii.iry  fund. — Sir  Chrittopber  never  printevi  .my  thing  biinsclfj  but  several  sA  Ins  \iurki 
bne  been  puUiahed  bjr  oihevt}  nme  in  tlie  Phikw.  IVans.  and  aome  by  Or.  Wallia  ami  liy  other 
fiieada.  IIitda>i«hliaadpiMl]nBDMe«ei]v«mi«d^^ 
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e  JS  in  die  line  of  any  cose  $  and  of  these,  that  which  is  written  in  )he  sdmne. 

in  the  Hebrew  manner,  or  from  right  to  left,  shows  a  motion  contrary  to  the 
other  motion,  which  is  denoted  by  the  syllabh^s  written  in  the  Latin  way,  or 
from  left  to  tight.    A  syllabic  conjoined  denotes  the  rest  or  quiescence  of  the 

f  R-\-  S:S      Z:  Ra[\  R  r  -  2  R  r,  ^  o  R\\  S  0  ^  2  S  a  =  e  S. 

Nature  oibflerves  the  rules  of  spedoiu  (algebnucal)  addition  and  suhtnelian. 

Account  of  Uvo  Booh.    N'  43,  p.  8G8. 

I.  Historia  Coelcstis ;  Ex  Libris  et  O)mnionliiriis  MSS.  Observationnn 
Vioeunalium  Tycltonis  Brahe,*  Dani,  August^e  Vindelic.  An.  1666,  in  folio. 

"  T;,  t:l'.o  Tlralie  was  a  cfletirated  Danish  astronomer,  m  i!)e  century,  and  famous  for  having 
gnxn  iiaiue  lo  a  new,  iliough  crroneouj,  system  of  the  pUiit'tu.  lycho  was  bom,  of  a  nobk-  IkniiJy, 
in  15i6,  and  having  studied  Latin,  from  7  tu  I yean  of  age,  under  private  tutors  at  home,  he  vcas 
fhen  aent  to  ttudy  philosophy  and  rhetoric  at  Copenhagen.  While  there,  the  gmt  lolar  eclipte, 
Aug.  21,  1560,  happening  at  the  prcciie  time  ft  bvl  Iieen  Ibielald  lljr  ffae  attfommen,  he  began  to 
l  uMMdiT  .Tvlrotioniy  M  soiiiclJiiiig  (.liviiic,  and  frinii  th.it  fiitic  de\'Oted  his  atlLMitloii  chii-fly  to  llie  ce- 
lestial science,  purtlktsing  and  privately  Uuilyuig  every  book  relating  to  it  that  be  couM  procure. 
After  fedr  yean  stay  at  Copenhagen,  be  was  sent,  in  \Sii2,  to  Leipde  to  itttdy  the  law,  where  his 
acquirements  gave  clear  indicatioDB  of  extramdinary  abilities  i  lalmig  vnrj  occasion  however  of  im- 
proving his  aftronomial  knimle^ ;  and  hsvmg  there  procured  a  simll  celestial  globe,  he  took  op^ 
[jortiiiiilif'i,  wlicii  his  lutur  was  in  bctl,  Ut  i-xa;nIiiL-  tlic  rnnslcUatioiH  in  die  heavciis,  ionrnitig  tlinr 
names  irom  the  globe,  and  their  morionii  from  ob^n'ation.  After  a  course  of  three  years  studjr  at 
hUfmt,  he  Rtnmcd  hoide,  in  Mtii;  in  which  year,  beiiig  tt  an  irritaUe  fsBiper,  squanvl  araie 
between  him  and  a  Danish  nobleman,  \then  they  fought,  and  by  a  stroke  of  a  sword  lycho  lost 
grejt  part  of  his  nose  ;  w  hich  he  ever  after  mpplied  so  well  by  a  substinitc  of  prcciouH  metal  and 
■wax,  that  it  w  ;is  ni't  perceived.  About  tliis  lime  he  K-gan  to  apply  to  clicnu»tr)',  proposing  nothing 
lets  than  to  obtain  the  philmopber's  stone.  But  bccoaung  disgusted  to  see  his  &vounte  objects  o( 
■tody  dM|n9ed,«lie  kit  hb  oounliy  and  nsided  some  yean  m  diffemit  peitt  ofGenBOiy.  In  1571 
he  returned  to  Denmnrk :  and  wa-i  fm  oiired  by  hi-i  mmernal  uncle,  Steno  Billes,  a  lover  of  learning, 
with  ronvciuent  acumimoHntiimt  at  Im  castju  for  aukiiig  his  obscr\'3ticii)s,  and  building  a  laboratory. 
And  here  it  wa«  that  he  discovered,  in  1573,  a  new  star  in  the  constellation  ^uiopeia.  But  soon 
aAier,  numying  a  oeuntiy  |^rl,  beneath  bis  taitk,  it  occauoned  stxdi  a  quarrel  between  Tycbo  and  hla. 
i^ations,  that  die  kii^  was  obliged  to  interpoie  (o  reconcile  tlwin.  In  1574,  by  the  kio^t  order, 
he  rtud  Ic-c  tvirr';  .it  Cqx-nhnjni  on  tlie  thtx^t  v  of  the  planets.  Soon  aft r>r  t^li^  he  ;ig;iin  triMlled 
jhroiigh  Germany,  atid  liati  thought.*  of  reaiuving  liis  family  and  settling  at  lUsil ;  but  tlic  king, 
Frederick  11.  unwilKng  t»  ]o>e  n  man  capable  of  doing  so  much  honour  to  his  countr}-,  promi^ 
(n  enable  him  to  puisne  his  ttudiea  to  bis  saliificlki^  and  bestowed  00  him  for  life  the  island  of 
Hnen  in  tl>e  Strand,  onlering  an  obsen-atory  and  laboratnty  to  be  bnilt  Ibr  him  tliere,  n-Hh  a  mipply 
I  if  ni<i:»e)' for  carrying  on  his  JesigJH.  A.  <  <iuliiigl\  :Iu>  (ili-cn.iiiry  v  .i^  fi>unded  in  1j7(".  iiii<icr  the 
name  of  Urauibouig,  with  an  an»pi«  |>eiiiit.ti  inun  ilu  king,  Thi>  .sUuiion  l"ycho  enjoyed  for  ab<iut 
20  years,  |niniiing  bu  observ atiotis  and  studies  witii  grvat  diligeiuT ;  keeping  always  about  him  ten 
•r  twelre  yonng  mcn^  ubo  assisted  h'"n  in  bis  obsenTUiuns,  am)  wlwm  be  Imtnicted  in  asttnuMniir 
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These  observations  of  the  noUe  Tycho,  aa  they  were  procarad  and  preserved 
hy  die  EtnpenifB,  Rudolph  II.  Ferdinand  II.  and  III;  so  they  were  lately  by  the 
coinmancl  of  his  Imperial  Maj'  -r  ■  T  eopold  made  piTbri<-.  They  are  usherL-d  In 
by  a  liber  prologomcnos,  compendiously  repreaeatiag  the  observations  made 
from  the  time  of  the  very  infancy  of  aatnKMNBy  uiilo  that  of  ita  teahHalian  b/ 
tfie  iUuatriouB  Tycho ;  and  reduced  ihtd  aeven  daaiea,  via.  l.  The  Babylooiaii 
observations ;  from  An.  beror-  Chri';*  721,  to  An.  431.  1.  The  Grecian  ;  from 
An.  before  Christ  432,  to  tlie  beginning  of  the  vulgar  Christian  account. 
3.  The  Alexandrian ;  finom  An.  Chriati  1,  till  An.  827.  4.  The  Syro-Persian ; 
§eom  A.  C.  B27,  to  1457.  5.  The  Noriknbefgian,  from  A.  C.  1457>  to  isog. 
^.  The  Bomssiaii  :  from  A.  C.  150(),  to  !rv2f).  7.  Mixt  observations;  from 
A.C.  to  1982.    In  which  year,  1582,  begin  the  observations  of  Tyctio, 

contained  in  TO  booka,  and  made  in  «i  nuuiy  years,  ending  An.  Clir.  1601, 

tnd  matbematict.  And  here  it  w»  th.it  Tycho  received  a  «iiit  hem  Juem  the  6th,  king  of  Scot- 
laad,  afterward*  Jamec  the  fint  of  EiigLuul,  who  had  gOM  into  to  eapoiue  the  princeM 

Anne  of  that  country.   Oa       oocataoa  Janoei  maideiycho  waw  oMe  pcaeiil^  and  wioie  a  00^ 
of  Latin  venea  in  U*  pnne. 
Vytbifi  umfMlty  bo  www  in  flds  iitpfif  dHmfioB  wut  at  fcngdt  AMBy  tniamftol.  Soon  allBr 

the  death  of  king  Frederick,  by  the  as-pcrsions  of  envious  and  malevolent  minUleri  he  »  ii  deprived 
of  his  emoliimentii,  and  obligtxl  to  qiul  lus  iavuiuritc  Unuulxiurjj,  iu  lie  removed  tu  Cu|)cn> 

t^fpi,  w  ith  vimeaf  Idaingtnunentt,  coif tinuing  there  hu  obser^-atioiu  and  his  experimenbi,  till  the 
MflBB  Dulevotoics  pnoived  fiuoi  the  new  king,  Charles  die  4lt^  an  order  ior  Jtim  to  ducontinue 
Aem.  Tydw  dun  lamed  Ut  vtewa  to  Kudolph.  einpeTar  of  OMmnf.  an  eiiuwiagei'  et  leaming, 
to  whom  be  soon  after  repairwl.  Tliat  prime  lecehed  him  at  Prague  very  graciimOv;  accommo- 
«bNed  liim  with  a  convenient  Mtuation,  and  .1  noble  revenue,  promising  ako  lu  set  lie  a  tK-  for  his 
teeendbailt.  Heie  then  Tycho  settled  in  the  latter  part  of  159S,  with  hi^  own  I  tmily  and  hit 
•dialais,  and  among  ihaoft  the  ceMmied  Kcflar,  who  liad  joined  bim.  BiUbe  did  not  loogeigcgr 
tna  happy  situation ;  Ibr  Bediafl  ibont  tfanejeBivaAer,  'viz.  bi  lOOi,  of  a  nienfim  of  tnfne,  bt  die 
dJdi  yearof  Iii^i  age  ;  exbordng  hiA  schol.irs  to  attend  clo-icly  to  their  excrci*es,  and  p.TrtirnJ.irly  re- 
cowunending  to  Kepler  to  complete  the  Ruddpto  Tables^  wbkb  he  bad  constiuAed  fijr  regulatim 
tfw  inodaa  «f  the  planets. 

Tycho  was  author  of  many  important  works  and  uujMOreuKnti  in  aationatny.  He  was  of  a  pious 
and  de^-out  disposition,  which  led  htm,  to  nipport  tfie  credit  as  he  thought  of  the  scriptures,  to  io- 
JWnt  a  new  syjtcm  of  the  planets,  that  might  give  stability  to  tlic  earth,  and  motion  to  the  sun.  Ho 
was  of  a  v«7  inUabk  tec^:  a  mere  trifle  jnu  him  in  a  pasdon^  and  ag^nst  peiam  of  the  fint 
«Hi(b, -wbanbadiMi^UaeacBuMjfceofcri^diMOTendbHKiaiam  Ha«at««C]r  aptto  raUy 
others,  but  soon  provoked  w  hen  the  same  liberty  wm  t.ikcn  with  himtelf.  He  was  also  very  credu- 
lous with  re^id  to  judicial  astrology,  iutd  suptfiUtiuu>.ly  anxioiw  about  presages :  if  lie  met  an  old 
w'om.-iii  nn  first  going  out  of  dooo,  or  a  bare  on  the  road  in  a  journey,  he  iimnediaiely  turned  bad^ 
fipom  the  penuasioo  it  was  aniUemen:  iUid dating  Us  lesideooe  at  Uianibouig,  be  retained  an  idbit 
btUaboni^  whom  be  {ilaoed  at  Us  ftet at  table,  and  fedbimidft  canAQf  noting aB  Oat «i*al» 
tercd  by  thu  oaadauq,  bcHaTtogdifltarc^iUng  ^ota  trsoidijBMsbalaaiae  KCfBt  BBfo^ 

▼OL.I.  Ra 
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which  was  the  end  of  Tycho's  life  t  Of  which  lime  yet  there  being  wanting  one 
year,  vir.  15Q3,  of  the  Brahean  observations,  tliat  is  supplied  by  the  Hessian  j 
uid  by  «  cBlalogiie  of  Ifae  fixed  stan,  made  and  digested  by  the  authority  and 
care  of  that  renowned  y)rincc  for  learning  and  magnanimity,  William,  Land- 
grave of  Hesse,  and  by  tlie  labours  of  Rhothmann  and  Biige.  To  all  these  is 
added  a  continuation  of  such  astronomical  observations  as  were  made  from  tlie 
time  of  Tycho'c  daitb»  to  An,  l9M,  hf  MMtHn  and  ScfaickanL 

n.  R.  P.  Andreas  Twqoet*  e  Soc  J.  Opera  Mathematica.  Antireip^  idSg, 
m  fol. 

Tiiese  works  contain — 1.  Eight  books  of  astronomy,  wherein  tlie  author  hat 
explained  the  whole  doctrine  of  that  adenoe.  It  ia  lemarlEable  that  though  he 

knows  no  argnnient,  demonstrating  the  rest  of  the  earth  and  motion  of  the 
sun  ;  vet  the  autliority  of  holy  writ,  now  seconded  by  that  of  the  sacred  con- 
gregation of  the  cardinals,  put  it  out  of  doubt.  TThis  autlior  asserts,  that  the 
comets  and  new  atan,  that  faaM  apparod  anoe  1572,  have  been  hr  aibovie  th» 
moon ;  and  that  Riccloli  about  this  controversy  seotned  too  favourably  inclined 
to  Ciaramont,  asserting  the  contrary.  Concerning  the  cause  of  the  secondary 
light  of  the  moon  before  and  afler  the  new,  viz.  the  obscure  part  of  her  appear- 
hif  like  kindled  glittering^  aahea,  our  autiior  anigna  it  to  be  the  aan*a  mjw  rt- 
fleeted  from  the  brir^-lit  ficnn'sphere  of  the  earth  to  the  darker  portion  of  the 
moon,  and  thence  again  directly  reflected  to  the  earth  destitute  of  the  sun's 
light.  This  phenomenon  be  says  is  learnedly  explained  in  Philos.  Optica  Nic. 
Ztieehti,  from  p.  047  to  p^  oOO. 

Tlie  author  has  not  framed  or  annexed  any  tables  to  his  book,  although  he 
abundantly  shows  how  they  may  be  computed :  referring  iiis  reader  to  those  of 
Tycho,  Reinhold,  Longomontan,  Kepler,  Lansbeig,  Wendclin,  Bulliald^ 
Fetavi,  Kdner,  BicdoB;  to  which  may  be  added  those  of  Doret,  BiOy,  Street, 
which  last  fixes  the  nodes  and  aphelions,  and  WinpV,  now  in  the  press. 

2.  Of  practical  geometrv-,  3  books. — In  tlie  first  the  author  handles  the 
construction  of  the  tables  of  sines,  tangents,  and  secants ;  the  resolution  of 
i^t  lined  triangles ;  the  mensimtica  of  the  hdghts  and  tfirtanoes  cf  ctgectB,, 
as  wfll  unacoessible  as  accessible^ — In  the  second  bookj  he  handles  the-dimen~ 
fion  of  plain  surfaces,  either  regular  or  irregular. 

In  the  third  book  the  author  treats  of  the  measure  of  solids.   And  among 

*  Tacqaet  w»  one*  of  thoae  ienned  Jeadb  who*chiefly  coltiTated  the  libeni  idcoocs  ia  (bs  l6lk 
and  17th  centuries.  Bctidea  tfab  ooOectioii  of  hi>  worki,  be  had  before  publtshcd  Inimelf,  EleiiKiH» 
•f  Plaaeand  Solid  Gtometn-,  alto  Aritlnntlic,  Ujlh  in  Hvn.  He  was  inde«d  a  yiiry-  l.iWirious  oild 
TohmMXMH  writer ;  and  died  ia  l660.  In  nutten  of  astroBomj,  his  fear  of  the  church  ccnsunt 
■teoMlftlim*  kladnd  liim  fim  aion  dSKtndlr  defti^^ 
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these,  meunres  sndi  solids  «s  ire  contuned  in  the  mandme  ho^es,  w  the 

surface  of  the  whole  earth  ;  where  he  is  pleased  to  conclude,  that  at  the  day  of 
judgment  a  less  portion  of  it  than  England  will  serve  to  hold  all  its  inhabitants 
and  their  infants,  that  ever  have  been,  or  in  likelihood  may  be  hereafter,  till 
then,  supposing  the  irairld  ahodd  kst  10,000  years  I 

8.  Of  optics,  3  bocks. — In  tbe  first  he  hmdles  the  simple  and  diiect  appear- 
ances of  objects,  meaning  such  appearances  as  are  not  li;ible  to  reflection  or  re- 
fraction. In  the  second,  he  handles  the  theory  and  practice  of  tlie  perspective 
or  fDoiographic  projection,  or  tmMcription  of  a  given  magnitude  into  a  plain, 
iriddh  cuts  tlie  optic  p)Tamid ;  wherein  he  explains  the  direct  appearance,  and 
tlw  inonstrous  deformation  of  an  object,  which  at  a  certain  place  shall  appear 
beautiful.  In  the  third,  he  treats  of  the  astronomic  projections  of  the  sphere, 
and  thenoe  derives  the  triple  aatvolabe,  and  shorn  thdr  uses  with  the  conveni- 
ences or  inconveniences  of  each  projection*  It  is  obser\-cd  that  the  horizontal 
projection  is  as  ancient  as  Ptolemy,  and  all  the  four  quadrants  of  several  contri- 
yances,  published  by  Mr.  John  Collins,  are  derived  from  the  western  side,  or 
the  oontinnance  thereof,  admitting  but  a  mere  mutation  of  the  names  of  cirdes, 
and  a  projecting  of  more  parallels. 

4.  Of  catoptrics,  3  books — In  the  first  of  which  the  author  treats  of  catoptrics 
or  reflcctioD.  In  the  second,  of  the  aftections  of  plain  glasses  simply,  or  of 
many  such  plaoed  eitfier  in  a  paiaild  or  indined  porition  to  each  other.  In  tlie 
thiid,  of  curved  glasses ;  and  tiierdn  first  the  cMef  affections  of  convex  spheric 
glasses ;  aftcnvards  of  concave  spheric  g^lasses ;  lastly,  of  burning  glasses  of 
several  kinds.  The  death  of  the  autitor  prevented  him  from  writing  of  the 
diaptrics,  which  was  veiy  hr  advanced  Des  Chartea,  and'  has  been  since 
further  promoted  by  De  Beaune,  Honorato  Fabri,  Manzini,  and  in  the  cen- 
tvtTj  of  optic  problems  of  Eschinard ;  and  we  may  hope  that  ere  long  the 
learnetl  Mr.  Barrow  will  enrich  the  world  with  his  labours  of  this  and  other 
kinds;  also  Mr.  James  GregOfy,  the  author  of  Optica  Froroota,  has  a  treatiee 
of  tins  snl:gect  in  good  forwardness  for  the  press. 

5.  Follows  the  author's  treatise  of  Military  Architecture  or  Fortification. 

6.  Follow  his  Annularia  et  Cylindrica;  the  first  four  books  whereof  were  first 
published  in  1051. 

Angeli  not  only  answers  what  is  objected  by  Tacquet  against  Cav;iliri's  Indi- 
visibles, but  shows  what  famous  authors  he  has  on  his  side,  who  have  (k'rived 
many  excellent  invaitions  from  this  method  of  indivisibles,  viz.  Bcaugrand, 
Booca,  MtgiMdt  Van  Schooten,  Ridi.  White,  Bulfiald,  Tonkelli,  who  calk 
Cavaliri's  iirst  book  tlie  Ocean  of  IndivinUes,  and  the  Fountain  of  Inventions. 
Of  which  tloctrinc  he  renders  many  excellent  examples.  After  many  other  ob- 
jections and  observations,  the  relator  adds:  All  which  is  not  recited  here  to  dio- 
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parage  our  author,  but  to  take  off  the  prejudice  which  he  may  b^t  in  hi*, 
reeders  against  the  method  of  indivisibles,  whkh  ins  been  owned  Ijy  other 
famous  men,  besides  tliose  already  named,  viz,  by  Mcngoli,  who  from  the  ex» 
rr!!rii<  its  of  this  method,  Archimedes'  method,  and  Vic  ta's  Spccioiw  Alppbra, 
composed  his  Geometria  Speciosa;  by  Antimo  Farby,  alias  Hon.  Fabri,  in 
tntt  De  Lines  Sinuum  et  Cydoide;  by  Pascal,  alias  Dettonville;  by  Desctntes 
himself,  vol.  3  of  Letters,  who  ^ays,  that  by  it  he  qimred  the  Cycloid;  and 
lately  by  tlic?  t'xcdlcrit  Sluse,  &c.  'J.       remove  the  othtT  prejudice  that  maybe 
agaiiiiit  thi$  author  as  defective:  for  the  5th  book.  Cyhndricorum  et  Annukrium, 
now  printed  with  the  rest,  the  prefiicer  awots  to  be  first  eattnt-in  1639.  Tike 
author  divides  this  fifth  book  into  six  parts :   In  the  fink  he  demonstrates,  that 
if  any  plane  surface  have  a  rotntion  about  its  axis  in  any  situation  whatsoever, 
and  at  any  distance  whatsoever  or  none,  it  produces  a  round  solid  equal  to  aa 
upright  sohd,  whose  bose  is  the  generating  figure,  and  height  equal  to  tiie  dl^ 
cumference  described  by  its  centre  of  gravity.    This  universal  rule  was  invented 
by  Guldin,  and  is  the  h:mn  of  most  of  his  doctrine  ;  but  he  could  not  demon- 
strate the  same,  though  it  v^'as  much  desired.    In  like  manner,  if  any  perimeter 
have  a  rotation  aliout  its  axis,  tn  any  sitoation  whirtsoever,  it  genemtea  »  round 
surface,  equal  to  a  right  surface,  made  by  the  same  perimeter  as  a  base 
(which  uiay  be  cxolved  and  made  a  plane  surface)  wliose  height  is  the  way 
or  circumference  described  by  its  centre  of  gravity.    These  being  two  ad- 
miraUe  onhwnal  rules  in  geometiy,  the  mider  wtH  lind  the  same  (with  many- 
others)  demofMtrated  by  Dr.  Wallis  in  his  treatise  De  Calculo  Centri  Gra- 
vitntis,  which,  together  with  hi=  other  tracts,  De  Motu,  Statica,  Me- 
chanica,  are  now  at  the  press  in  London.   The  same  rules  are  likewise  de- 
monstrated in  Gcometriat  pare  Umvenali  Jaoobi  Giegorii  Scot!,  Fstavii, 
The  methods  of  these  learned  men  are  difleient,  and  good  arguments  might  be- 
given,  that  they  linve  not  communicated  nor  seen  the  works  of  each  other. 

Guldin,  1.  1,  c.  12,  bhows  a  medianical  way  to  find  the  centre  of  gravity  of  a 
furfiioe  or  curved  line,  by  two  free  sospenaioiM,  from  the  points  of  which,  per- 
pendiculars being  drawn,  do  cross  each  other  at  the  centre  of  gravity.  This  we  ' 
mention  to  keep  the  reader  from  taking  the  centre  of  [rravity  of  a  cun'ed  line  as 
such,  which  is  intended  in  this  second  rule,  to  be  the  same  with  the  centre  of 
gravity  of  the  figure  therdyy  terminated  hi  the  first  rule.  3.  Conaidere  liM. 
aSecUons  of  round  solids,  generated  from  a  j^an.bola,  in  ten  propositions;  where- 
of the  2 1st  and  23d  give  the  liooC,  required  by  Angeli,  whidi  was  formerly 
cubed  by  Greg,  de  S.  V  incentio.  In  the  a/th  proposition  he  gives  the  proportion, 
of  the  parabolical  conoid  to  the  spindle  made  of  the  same  parabola  by  rotatioa 
about  its  base,  to  be  as  the  base  of  the  parabola  is  to     of  Hit  ajusj  showing, 

3 


Digitized  by  Google 


TOL.  in.]  nwisottacAh  TiuirsACTioim*  317 

that  GiiUlin  erred  tbrough  forgetfulness.  In  proposition  '20  ho  >liov.s,  that  the 
parabula  bears  such  a  proportion  to  a  circle  describcfl  ab- ut  the  '.i  i-c  as  a  din- 
meter,  as  the  axis  of  the  parabola  doth  to  tliat  circumf't;rcncc  of  a  circle,  w  iiuse 
ntfitts  is  efjual  to  the  distance  of  the  centre  of  gravity  of  the  semi-parabolB  from 
the  axis.  4.  Contains  divers  endeavours  and  manifold  new  ways  towards  the 
obtaining  the  quadrature  of  tli"  rirc'r  mi  12  proposition-;.  5.  Contains  ten  pro- 
positions, from  41  to  J I  m  die  l2d  whereof  he  hnds  a  sphere  equal  to  an 
faypeilwiiail  ritif  solid;  whence  divenvnys  are  opened  towsnls  the  atCaming  the 
quadrature  of  the  hyperbola :  and  he  finds  a  sphere  equal  to  a  ring  made  by  the 
rotation  of  a  scg-mcnt  of  an  hj-perbola,  and  of  the  sopinc  nt  oi  a  circle  thereto 
annexed,  described  about  the  base  of  tlxe  hyperbola  aj>  a  ciiord  line :  Then  he 
■bsolatdy  cubes  certain  hoofr  cut  out  of  an  hyperbolical  cylinder,  and  thence  de-> 
rives  other  ways  towards  the  obtaining  the  quadrature  of  the  hyperbola.  6.  De- 
livers 3  theorems,  show  ing  tlie  proportion  between  an  hyperbola  and  a  drde  1 
which  are  conceived  to  he  wholly  new. 

Bat  these  theorems  snppoae  the  qoadratore  of  both  figures  known,  vts.  that 
of  a  circle,  in  requiring  the  length  of  the  circumference  of  a  circle,  described  by 
the  centre  of  gravity  of  rtn  ]ivj)erbol3  ;  which  ceirtre  cannot  be  found,  without 
giving  the  quadrature  or  area  of  the  hyperbola ;  which  has  been  most  happily 
perfionned  M.  Mereator  in  his  Logarithmotechnia,  and  further  advanced  by 
Dr.  Wallis,  in  38  of  these  Transactions;  and  by  Mr.  Gregory  also  fiirther 
promoted  and  otherwise  performed,  in  his  Excreitationes  Geoinetricac,  where 
he  siiows  tlie  same  methods  and  approaches  to  l>e  likewise  applicable  to  the 
<aRlie. 

ji  Coathmation  of  Obsermtimis  on  Vegetables.    Btf  Dr.  E.  Toa'C£/ 

N'  44,  p.  877-* 

If  no  raui  come  to  tlie  roots  of  trees,  nor  other  moisture,  they  will  not  grow, 
but  if  the  points  of  tiie  roots  <mly  be  watered*  though  all  the  rest  remain  dry, 
as  it  happens  naturally  in  fir  trees,  they  may  grow  very  well.  For  the  points  of 
the  raaH  shoot  out  yearly  a  sharp-pointed  tender  part,  somew  hat  like  the  ^harp 
bud  on  tiie  end  of  a  sprig,  by  wtiich  the  root  not  only  enlarges  itself  in  the 
earth,  as  the  branch  <k)es  in  the  ah*,  but  also  receives  its  nourishment.  And 
that  ten<ler  part  moves  towards  the  best  moistened  and  the  tenderest  earth ;  s» 
tliat  to  promote  the  growth  of  trees,  it  is  veiy  effectual  to  loosen  the  earth  of 
trees  about  the  points  of  the  roots. 

The  roots  of  plum  and  lane  trees  jnocdated  ttpOttj  will  dMot  out  their  buds. . 

•  See  No.  43,  p.  30*.  "  ' 
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To  make  a  successful  trial,  let  the  root  be  bared  in  the  fall  of  the  leaf,  taken 
out  of  the  earth,  and  at  convenient  distance  from  the  body  of  the  tree,  bowed, 
and  raiiMxl  a  foot  above  the  earth,  and  then  the  points  and  fibres  of  t)ie  root 
carefidly  Idd  about  with  fresh  earth,  and  watered  tilt  dicy  take  wdl,  and  till  the 
root  raised  in  the  air  have  a  hark  liVe  tliat  of  a  branch  of  a  tree,  which  probably 
it  will  get  in  the  next  season  of  inoculation.  The  inoculation  its^^lf  is  m:\fie  on 
the  part  raised,  after  tlie  ordinary  way.  When  it  is  done,  let  it  be  carelully 
covered  with  some  soft  wax,  to  defend  it  from  the  nin. 

The  arms  of  the  roofs  of  trees  are  to  be  cut  for  the  advantage  of  their  growth, 
according  to  the  proportion  they  have  to  their  head  and  body ;  or  according  to 
the  design  you  have  to  increase  wood  or  fruit.  For  such  roots  as  are  more 
outward  ft«Bd  the  wood,  bat  audi  as  are  inward  the  fruit. 

The  depth  of  trees  to  be  set,  should  never  be  below  the  reach  of  the  sun's 
heat,  nor  the  goodness  of  the  mould,  and  ratlier  too  shallow  than  too  deep; 
forasmuch  as  they  are  apter  to  sink  bwer,  tbau  to  raise  themselves  upwards,  if 
they  be  out  of  tfatt  eonvemenk  reach  of  die  sun's  boat,  the  cause  of  pulsion  and 
nourishment. 

The  seeds  of  the  fir,  pine,  &c.  which  bring  up  the  shells  of  their  seeds  on  tlie 
heads  of  the  first  shoot,  will  either  not  grow  at  all,  or  difficultly,  if  the  Uunt 
end  be  put  downwards,  because  in  that  posture  it  must  turn  itsdf,  before  it  can 
emerge  into  the  air;  for  the  root  is  shot  downwaidsat  the  shscp  cnd.  Bttt  it 
may  \xry  w  ell  grow  if  set  horizontally. 

Some  young  plants,  if  their  heads  be  kept  moist,  inll  live  all  winter,  if  it  be 
mild,  though  thev  roots  be  in  the  air,  as  I  tried  u&  seedlings  of  apples  and 
crabs.  The  roots,  set  aftenvards  in  the  spring,  grew  and  lived.  The  reason 
why  some  plants  grow  in  sticks,  may  be  the  soAness  of  such  wood,  apt  there- 
by to  receive  nourishmeut  like  a  root,  and  to  shoot  out  roots  and  fitwes  from 
tiiemsdves.  But  in  slips  taken  from  firmer  wooded  trees,  as  bays,  a  moist 
temperate  season  is  to  be  obsen-cd,  and  a  stone,  or  chip  of  wood  to  be  closed 
to  the  end  of  the  slip,  and  set  in  the  earth  with  it,  which  helps  its  rooting. 

The  sap  of  a  large  walnut  in  the  latter  season  of  its  running,  /. «.  when  it 
j^fllds  no.8q>  any  longer  In  iht  body  or  branches  at  any  time  of  the  day,  nms 
longerat  the  roots  on  the  south  or  sunny  «de,  than  on  the  north  or  shady 
side. 

An  plenty  of  rain  can  cause  no  more  aap  than  the  pores  of  the  root,  body,  and 
bnndies  will  adroit  i  which  must  stay  some  time  to  be  digested,  and  converted 

into  nourishment:  so  too  much  coM  rain  may,  by  over-cooling,  hinder  the  sap, 
by  alwting  from  the  d^ee  of  heat  necessary  to  the  pulsion  of  sap  into  the  root, 
and  to  tlie  digestion  in  the  tree,  which  is  also  in  watering.   On  this  ground  it 
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teems  prabaUe*  that  iliawing  rap  oonstullffifom  trees  every  year,  will  not  htn> 
der  their  growth  in  body,  branches,  leave?,  nor  friiit,  to  any  great  prejudice ; 
for  pttbion  will  stiU  wpg^y  juice  into  tlie  emptied  pores,  till  their  capacity  be 
iOkd.  . 

It  is  pofrible  also^  that  trees  may  grow  better,  and  give  more  fiuit,  if  the 

right  art  of  drawing  sap  be  found  out  for  that  end ;  as  some  persons  grow  fatter 
hy  often  ble<'dintT,  If  plenty  of  sap  drawn  from  trees  hinder  at  all,  it  seems 
probable,  tlmi  it  wUl  tiinder  growth  of  truit,  leaves,  or  uppermost  shoots  in  tops 
of  trees,  and  yeariy  dttiots  in  extreme  parts.  And  hmot  we  have  a  iirbbaMe 
reason  of  suckers  robbiiij;  fruit,  viz.  because  til!  tlie  whole  tree  be  filled  with 
sap,  the  fruit  cannot  be  served  in  the  uttermost  branches. — Wherefore  not  only 
suckers,  but  oil  superfluous  not-bearing  branches  are  to  be  carefully  cut  away 
bdore,  or  at  the  entranoe  of  the  spring. 

An  Extract  of  a  Letter  of  Mr.  James  Gregory  to  the  Publisher,  con- 
taining some  Observation*  on  M.  Hutgens'  Letter,  printed  in  rin- 
Oeaihn  of  Att  Eaemten  of  the  Book  eniUhd  Vera  CMUei  Hjfper- 
IoUb  QHoAvlifra.   N*  44,  p,  882. 

See  M*  37,  p.  308  of  this  Abridgement. 

Extract  of  the  Anatomical  Account,  written  ami  left  In/  the  celebrated 
Dr.  IJjiiiEy,*  concerning  Thomas  Parr,  who  died  in  London  at 
Oe  Age  of  15d  Yemm  and  9  MMkt.  N*  44>  p.  886. 

Tliis  aooount  is  annexed  to  a  book,  lately  published  in  La^  by  Dr.  John 
Betts,  one  of  his  nifty's  phymaans  in  ordinaty,  and  fellow  of  the  London 

*  It  U  not  poarible  to  do  juttke  to  the  memory  of  the  great  Harvey  within  the  limiti  of  a  note. 
Mis  life  will  perhnpi  be  inserted  in  the  miMeUaiiooui  visluiiie  iaCended  to  be  aUJcd  to  this  Abridgiv 
OMOt  In  the  meaa  tioie,  io  plaoe  at  a  )Mogftfbiai  tketcfai,  we  ihaU  tajr  \te£oK  am  naden  «  Mim« 
may  aoooniit  of  ibe  fimilittfttt  of  ilio  Mood*  at  wphmod  ml  dmoiMiMnl  byr  hhB  bi  bis  iiiiiiwrlal 
work,  entitled  Excrcitatio  Anatom.  rfr  Orudis  et  Sanguinis  Motu,  fir^i  r  ilifished  In  1528  ;  ihougti  ho 
had  annoanced,  levend  yean  anteccctent  to  this  indication,  the  leading  hicU  Ix-loiiging  tu  iln*  iiu- 
imtant  di»r<jvery,  in  the  lecture*  which  he  iMiWOd  before  the  coUege  of  phyMciaiu.  In  the  aboxs 
mentioaed  ticatiM  (the  ahaliittt  of  wliicfa  hem  girn  k  taken  from  the  Moauiit  of  Hamy  prefixed  to 
AeodWeoofUairaifaby  AeLoodoooollegs)  teahowi,  by  experimeiitt  mada  oa  living  aninitb, 
that  the  motion  of  the  heart  i<  performed  by  llie  coutraciion  ol  its  rai»ciil.ir  fibrfi ;  that  the  aurirlea 
eoatract  fint,  and  thereby  proppi  the  blood  into  the  v«:ntnck« ;  then  the  veiitrH^lc*  contract,  where- 
by the  blood  it  driven  into  the  arteries ;  being  prevented  from  returning  into  the  auricles  by  the  situa- 
tion and  coonexioa  of  tho  nlw.  Nowaaby  diftiopeated  rnntractkMsof  ihetwitricloaniarablood 
lioMMaDtly  propolMbMDlhs  artalM  ifcanoo  be  minted  hy  nooriihBBiift  dmwn  bil»  tbeveiu 
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Coll^  of  Physicians ;  in  which  treatise  the  auilior  endeavours  to  sliow,  that 
milk}  or  something  aiiulogous  to  it,  is  the  universal  nourislnnent  of  all  liviiig 
nciiturps,  aiul  the  iiiimedintc  ami  uhole  matlor  of  blood;  whence,  and  from  the 
tliree  parts  thereof,  viz.  tlic  butyraceous,  serous,  and  caseous,  and  their  van 
ous  concoction  in  the  stomach,  and  constitution  in  the  veim,  he  would  deduce 
the  din'ercDt  natui-e  of  the  humours  and  spirits  composing  the  bloodt  «B  fiom 
the  ditt'erciU  i|uaiitity  and  quahty  of  the<ie  he  would  derive  the  whole  ^'I'MHaw 
of  health  and  sickness,  and  the  metliod  of  cure. 

But  as  ta  the  observations  made  bgr  Dr.  Harvey  upon  the  person  and  di^^ec. 
lion  of  ThonuM  Esrr,  it  ia  noted: 

(»  appean  upon  calculation),  and  as  moreover  the  arUrnca  canoot  rcceivt-  iiJuoJ  through  any  other 
chaaael  Imt  die  vAm;  It  iolkwt  cidier  ttat  the  ?ein}  muii  be  quickly  emptied,  and  the  arterie*  om 
Um  oonuaiy  entry  mflmeiit  moie  and  nraie  diatendML  which  honravei  ia  uot  the  case :  or  that  Hm 
Uood  ninrt  flow  bade  iqpin  fitm  Ae  erteriei  inlo  Ae  ttam,  by  certain  aecret  passaget,  or  by  pom  of 
thcfli-sli.  orby  mutual  anastomose*  of  the. irterifi  aadwsina.  He  demonstraics  thai  the  last-uienttotictl 
coMutiontcdtion  takci  plac«  in  the  lung«.  Agaiii ;  at  along  the  coniae  of  the  arteries  mor<^  blood  u 
•etit  from  the  heart  to  all  part*  of  the  body  than  is  necessary  for  the  IMMniahiDent  of  those  parts,  be 
iiiferi  that  the  sopertluoui  blood  b  Rtoraed  lif  the  Temi  (that  they  may  not  be  Mi  empty)  from  thia 
hct,  that  no  blood  ii  found  In  the  vetm  ff  the  grait  artery  be  tied.  On  the  other  hand,  it  a  ligjture 
be  passed  rouiv)  the  vena  an.x  .it  ihi>  pl.irc  where  it  joiru  the  right  auricle,  it  w  Mi  ininwli.itel)'  be- 
came dirtendcd  ia  a  vety  cutprisitig  manner.  Moreover,  it  must  be  evidcot  to  every  one  (be  ob* 
aeiiw)  whoooniiiden  dieiituatMMiado^^  valvct,  that  the  blood  paHMfion  die  ioulkr 

bnuichp^  of  the  \-einii  into  their  tnutks,  and  from  thence  to  the  heart.  The  true  movement  of  the 
blood  btsug  thus  discovered.  Harvey  vraa  enabled  thrthigh  it  to  account  for  the  distribuUoD  of  nourith* 
mcnt  and  u-arniih  to  e\'ery  part  ut  the  b<xly,  <irid  to  throw  great  light  upon  nuny  obscure  points  re* 
lative  10  the  animil  fBooDomy.  both  in  health  aud  diieaae.  Ho  dociiine  ooald  be  wpportBd  liy  laooA 
warn  aUnple  and  decoke:  neveithdeai  thef  wen-  dnpoted  I7  aerenl  of  hit  cooteniporariM,  and 
partii  ularly  by  Riolan,  towlion',  he  made  .in  able  reply.  OfJicr'-,  inste.vl  of  combating  tlie  truth  of 
liis  di»covtr>-,  cndcavmiretl  lo  rob  him  uf  the  merit  of  it,  by  prclciuiing  that  it  was  known  to  Aris- 
totle and  Galen  among  the  ancients,  and  to  Seivetus,  Coltmtbua  and  CiEnlpJaui  among  Ibe  iiHwItiiitb 
Some  indeed  of  the  laat  raeotianed  nthsra  bad  made  couidenhle  fiepeM  tonnda  a  jest  eoooap* 
don  of  the  blootft  modoD,  Inieiiiilngled.  however,  with  die  enem  hnbBied  fttm  die  anclenia  aboe^ 
mentioned;  b«t  iu)iie  of  the  passages  qtinted  frutn  iheir  writings  show  th.it  they  tiiighi  or  under- 
stood that  the  bi«od  moved  in  a  rt-gular  uninterru|>«<.Hi  cuur»«  from  the  heart  to  the  arurries,  and 
from  them  through  the  veins  back  aj^in  to  the  heart.  As  for  what  relates  to  the  stoiy  of  PSnll  tC 
Venke  liaviog  been  acquainted  with  the  circulation  of  the  blood  before  Hmjgr  published  his  nccooaS 
it  I  this  circumstance  has  been  cleared  up  in  Dr.  Clang's  letter,  inserted  10  the  preceding  part  cC 
this  Abridgement,  p.  ■2-iH.  Thus  diyes  our  countr\ni.m,  the  immortal  Harvey,  reinai])  in  lull  po*- 
■esuoo  of  the  honour  of  adiscoveiy  wliich  has  led  to  elucidatiooa  of  some  of  the  most  important 
phenomene  ef  aaihBel  Me,  and  lathe  mala  daety^riBA  we  hat*  beeaeaaAMSrt  tee  aweeacetaeie 
knowledge  uf  diseased  actions,  *nd  to  more  simple  as  well  as  more  ratioiwl  modes  of  coonteracting  them. 
Harvey  wja  butii  at  Folkstone  in  Kent  in  1578.  and  died  in  l&SS.  having  completed  his  SOth  year. 
The  I/ondon  College  of  Physicians  published  his  works  in  4to,  1766.  Among  these  hm  Cxercitatio 
deGcnerMioncAnimaL  boUs  U»iiutplaoBa^  his  treatise  oa  the  iwart  and  drculationabovY-Dotked. 
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1 .  That  he  was  a  poor  countr}'maa  of  Shropshire^  whence  he  was  brought 
vp  by  the  Right  HoD..  Thomu  Ear!  of  Aniiidd  vad  Suny,*  and  that '  he 
died»*f'  after  he'h«d  Ottt-Iived  nine  prinocs,  ud  during  the  reign  of  the  tenth* 

at  the  age  of  1 5*2  years  and  ()  monlhs. 

2.  Tliat  being  opened  arter  his  death  (Nov.  1 6)  his  body  was  found  yet  very 
fledijTa  his  breast  hnry,  his  genitab  unimpaired^  serving  not  a  little  to  oonfinn 
the  report  of  his  having  undergone  public  censures  for  his  inoontinency;  espe- 
cially sceiiip:  that  after  that  time,  vi?;.  at  the  age  of  IIO  years,  he  married  :< 
widow,  wlio  owned,  Eum  cum  ipsa  rem  habuisse  ut  alii  mariti  solent,  et  usque 
ad  12  annos  retroactos  solitam  euro  eaoongressum  frequentasse.  Further,  that 
he  had  a  large  breast,  lungs  not  fungous,  but  sticking  to  his  ribs,  and  distended 
with  much  blood ;  a  lividness  in  his  face,  as  he  had  a  difficulty  of  breathing  a 
little  before  his  death,  and  a  long-lasting  \varmth  in  his  arm-pits  and  breast  after 
it.  Ifis  heart  was  great,  thiqk,  fibrous,  and  lat  The  blood  in  the  heart 
bhckiah  and  dilute.  The  cartilages  v£  the  sternum  not  more  bony  than  in 
others,  but  flexile  and  soft.  His  viscera  very  sound  and  strong,  especially  the 
stomacli ;  and  it  was  observed  of  him  tliat  he  used  to  eat  often  by  night  and 
day,  thoc^h  ogntented  iridi  old  cheese,  milk,  ooaise  bread,  small  beer,  and 
whey ;  and,  which  is  more  remarliable,  that  he  did  eat  at  midnight  a  iifile  be- 
fore he  died.  His  kidneys  covered  with  fat,  and  pretty  sound;  only  in  the  ante- 
rior surface  of  them  there  were  found  some  aqueous  or  serous  abscesses,  whereof 
one  was  nearly  as  large  as  a  hen's  egg,  with  a  yellowidi  water  in  it,  having  made 
a  roundisli  cavity,  impressed  in  that  kidney;  whence  some  attributed  a  sup- 
pression of  urine,  which  took  place  a  little  before  his  death;  though  others 
were  of  opinion,  that  liis  urine  was  suppressed  upon  the  re^rgitation  of  ail  the 
serouty  into  die  lui^.  Not  the  least  appearance  was  there  of  any  stony  Dial« 
ter  either  in  the  kidneys  or  bladder.  His  bowels  were  abo  aound,  a  little 
whitisli  without.  His  spleen  very  little,  hardly  equalling  the  bigness  of  one 
kidney.  In  short,  ail  his  inward  |mrts  appeared  so  iicalthy,  tliat  if  he  had  nql; 
dianged  hu  diet  and  air,  he  noight  perhaps  have  lived  a  good  while  (pager. 

3.  Tlie  cause  of  his  death  was  imputed  chiefly  to  the  change  of  food  and  air; 
for  leaving  a  clear,  thin,  and  free  air,  he  came  into  the  thick  air  of  London, 
and  after  a  constant,  plain,  and  homely  country  diet,  was  taken  into  a  splendid, 
ftnuly,  where  he  fed  high,  and  diank  plentifully  of  the  best  wmes^  whereupon 
the  natural  functiom  of  the  puts  of  Ms  body  were  over-chai;ged,  his  lum^  ob. 

*  HSWM  brought  up  to  town  ia  oirder  to  be  tbown  to  tbe  king  (Charles  L) 
f  Nowcmter  14*  l63S> 

toih  I.  Sa  . 
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•tracted,'  aaddie-lttlMtof  tbeivhde  body  quite  disordered,  upon  whidi  there 
could  not  but  soon  ensue  a  dittolution. 

4.  I  lis  brain  was  found  entire  and  firm;  and  tlioiigh  he  had  not  the  use  of 
his  eyes,  nor  much  of  his  memory,  several  years  before  he  died,  yet  he  fuul  h'ta 
heuing  and  apprehennon  very  well,  and  was  able  even  to  tiie  hundred  and 
*  tfairtietb  ytttf  cf  luf  a^e  to  do  any  hnafaiiidinHi^  «ork«  creo  Aicdiing  of 
oom.* 

Jn  Acemtt  of  two  BdoIvw        44,  p.  888. 

L  De  Vtsoernm  Straetnn  Egterdtatib  Anatomiea  Bimdli  Malpiglut.  Bono- 
1656,  4  to. 

This  book  contiins  frre  dissertations:  Of  the  liver,  the  exterior  part  of  the 
brain,  the  kidneys,  the  spleen,  the  pol^pas  of  the  heart.  Conceniiog  the  liver, 
he,  I .  gives  a  mmmary  aococmt  of  what  has  been  and  of  it.  2.  He  relates  what 
himself  lias  obscrvcil  in  that  visms,  in  all  sorts  of  Imng  creatures,  finding  it  to 
have  lobes,  and  to  be  a  gland  of  that  Itim!  ivhieh  by  anatomists  is  called  eon- 
glomerate  in  contradistinction  to  the  conglobate.  3.  He  examines  the  reasons 
ghen  by  Dr.  'Wharton  against  its  being  a  gland.  4.  He  assigns  its  office  and ' 
use,  making  it  no  other  iUut  that  it  separates  the  gall,  wlndi  bemg  eoamyti 
into  the  intestinrs  he  asserts  to  be  subscn-icnt  to  digestion. 

Concerning  the  exteriOT  part  of  the  brain  f  cerd-ri  cortex)  he  first  inquires  into 
the  natuse  of  its  aubstano^,  stid  finds  it  a  congcnes  of  glands,  more  conspicu- 
ously so  in  boiled  than  in  crude  brains,  and  most  discernible  in  fishes  and  Urds* 
where  he  alletjcs  an  ohsrn  atlon  of  a  stone  found  in  the  brain,  which  was  formed 
like  the  fruit  of  mulberries,  conglobated  and  made  up  of  many  small  kernels  or 
grains,  of  adi^colour,  probably  thus  formed  by  the  petrified  cortex  >of  the  brain-, 
ahd  so  retannng  flie  natural  shape  of  the  glands  thereof.  Next  he  solves  thie- 
nrsrnments  of  the  above-mentioned  Dr.  Wliarton  produced  in  his  book  De 
Olandulis,  against  that  opinion.  I<\irther,  explaining  the  vessels  of  tlie  bnun, 
and  thrir^roixss/bDafi&ms,  that  the  whole  substance  called  the  medulla  of' 
the  brain  and  the  aftcr-hrnn,  las  heap  of  fibres  or  vessels,  which,  fram  the 
stock  or  tnmk  of  the  spinal  marrow,  by  many  windings  and  crinhlc:,  form  those 
cavities  and  involutions  to  be  found  there,  and  arc  at  last  deeply  implanted  in 
the  very  glands  of  the  brain;  where  he  teaches,  that  the  whole  work  of  separa*' 

*  Tiui  accwiot  of  this  diiMctioo  b  imeited  in  Harvey's  Works,  edited  bjr  ibe  LoodoB  Colk^ge  of 
Th)-iMiiii. 

t  'rhiimi^  Wharton  ranks  among  ll»e  best  Enslish  anatomists  of  tJie  l"f!i  <:i"n'i',ry.  He  wrote* 
ircatiM:  on  the  glands,  entitled  Adenpgiapkia,  puUiahed  in  1056.  Ihe  loiiv  ar)'  ducts  wbich  ImW 
beeo  nmedirfkBr  Irin^  wen  kmnrn  (h  HsUmmnks)  tn  the  ucleals. 
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txon  ami  depuration  is  performed  b)  tl»e  inward  structure  of  the  glands  of  the 
■^rain,  the  juice  passing  immediatety  out  of  them  into  the  hoUow  and  fishdoai 
iifam,  to  be?  conveyed  by  a  continued  course  into  the  subjacent  part^  to  execute 
jts  several  offices,  as  ia  perfonncd  by  the  little  tubes  or  pipes  of  plants;  adding, 
jfur  the  iUuBtration  of  the  original  of  the  .spinal  marrow  and  the  ner\'e«j  tttat  that 
iinamnr  is  a  bandb  of  nervo,  which  widtat  it  nudm  'op  the  brtin,  dmdes  it 
into  two  {Mta  (by  the  drcumvolatioas  of  wludi  the  sides  of  the  ventricles  arc 
formed)  and  terminates  at  last  in  the  cortex,  wherein,  and  in  whose  gfandu?ar 
jgraina  the  extreme  roots  of  the  nerves,  in  tlie  smallest  size,  are  implanted. 
After  thb  he  proceed*  to  the  nee  of  the  oortnc,  end  is  of  opnion,  that  by  theae 
little  glands  then  are  aeparated  and  collected  those  particles  Wideh  nature  lias 
<1rsif/iu  !  for  instruments  of  sensation,  and  by  whirh,  when  conveyed  through 
the  tubulous  nerves,*  the  coherent  parts  are  impn^nated  aad  swelled,  and  the 
animal. made  semiUeof  the  operatioM  of  ieveral  «l]}oets.  Moreover  he  oAeva 
aoaie considerations  upon  Dr.  Willis's  opinion  about  the  production  of  tlie  in- 
ternal senses  by  virtue  of  the  brain's  structure  -,  and  also  i^ion  Jiis  ascribing  to 
those  bodies,  which  lie  calls  striata. anid  radios;i,  a  twofold  texture,  wliereof  the 
asoenda,  tlie  other  descends,  fertile  perception  of  ihe  impcessiops  of  eeniU 
b\e  objects  by  tlie  former,  and  the  performanoc  of  motional  tiie  latter.  Lastly, 
l»e  takes  notice  that  Dr.  Glisson-f-  has  derived  the  matter  of  tbe  ncr.  ous  juice 
jthrough  tlic  nerves  into  the  iirain,  from  the  glands  of  the  mesentery,  and  For- 
tius fiKMn  Ihe  mouth  and  inteetiiies;  whereas,  sbwe  be  hes  observed  ttie  mass 
of  tiie  fcliin  roadi  li]>  only  of  a  glandolar  cortex,  and  of  fibres  {proceeding 
thence,  ffwcther  with  tht  snnfrviincous  vessels,  and  not  yet  foiuid  any  cavities 
for  receiving  the  chyle,  and  conveying  it  into  every  part  of  the  brain;  he  therc- 
lb«e conedves,  that  all  die  nenras  an  peoduead  oat  of  die  tcahi  fiidtiiecere-' 


•  Each  nene  rcns-^ti  of  .i  bIlrc^!^  nf  filnmrnU.  WTiether  the«e  fil-jmrn'j  are  »ol!d  or  hollow,  is  a 
«jucstion  concerning  whicU  .ujaturnisu  and  ph/iidogutt  have  long  duputed.    if  we  totf  ttOit  to  mi- 


cruM:opic  cximiiniilions,  the  probabUity  it  i||.bfiO|ir      tlls]lll4DatiailBdsBaiMni  t%^i 
meduUaiy  pulp  of  a  aemi-fluid  comMtcnee. 
f  Franda  Glimni,  «hw  tt  llie  cafieat  meniben  ef  the  Rojral  Society,  ani!  ooe  of  die  teat  amto* 

milts  which  this  country  ha.s  to  boast  of,  was  born  at  Rainp'uhsni  in  Dorictshire  in  15|)7,  He 
Modied  at  Cambridge,  and  wai  iifterwanb  r^hu  j^emor  of  pbjMC  there,  for  a  long  term  of  yefra; 
till  at  length  he  removed  to  London,  where  he  read  lectniM  00  siMlangr  beAn  Ihe  mOego,  Oofhy 
the  civil  cemmBtinna  of  tbote  day«  he  retired  to  Colchealcr,  but  fioaUf  tttnmed  to  London,  where 
hediedfai  ifiTT,  aged  SO.  Among  other  treatise*  he  wrote  the  followiug,  De  Racfaitido  16"50, 
{whcR-in  he  gives  an  accurate  aceouiu  of  tJie  rickets,  a  ditease  at  tJiat  time  new) ;  De  Hepatc  1  (> j4 ; 
de  Ventrkdo  et  lotestiiua  1677.   la  hia  treatiae  oa  the  liver  (ihe  beat  of  bia  aaatmmical  woika)  hf 
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bdltttn,  for  tliiB  end,  that  diey  nrny  cany  down  tiw  ji4oe  aqpaiBted  in  Ota-voy 

gknds,  there  wanting  no  sanguineous  vessels,  by  whidl  botil  anfBctent  mattar 
may  be  fumi«hef?,  and  the  residue  of  the  permhted  juice  carried  away  ag^in. 

Concerning  the  kidney:>,  lie  first  relates  what  has  been  taught  of  them  hi- 
therto} and  dien  delnere  boUi  lus  oam  olwervationa  aboot  them,  by  a  long  nae 
of  the  microscope,  and  his  deductions  from  them.  He  affirms,  that  he  has 
aiwayt}  observed  the  kidneys  to  be  also  a  congeries  of  small  glands,  hy  injecting 
through  the  emulgent  artery  a  black  liquor,  mixed  with  spirit  of  wuie,  and  by 
cutting  the  kidneya  longways,  and  then  finding,  hetwist  the  urinona  vesscb  and 
their  interstices,  very  many  of  such  glands  which  like  little  apples  are  appendant 
to  the  sangtiineous  vessels,  turgid  with  that  bbck  Hquor.  He  adds.  th:\t,  after 
jnany  trials,  he  at  last  found  also  a  connexion  bctwint  those  glands  and  the 
vesadbof  mine.  As  to'the  pehHa,  he  ooomden  that  iwthtng  hut  an  eiqiaan^ 
of  the  meter,  as  comjsting  of  the  same  ncnhiane  and  nervous  fibces  with  the 
ureter. 

In  the  treatise  on  the  spleen,  having  premised,  as  before  in  the  other  parta, 
iHiat  has  heen  hitherto  publidied  about  it,  he  adljoins  what  himself  has  further 
observed  thcieon :  vi^Tliat  the  whole  body  of  the  spleen,  however  it  may 

seem  to  be  a  substance  made  up  of  concreted  bloo<!,  yet  is  indeed  a  contexture 
of  membraneii,  formed  and  distinguished  into  little  folds  and  cells ;  clearly  to  be 
aeen  by  syringing  ur  into  it  by  tihie  ramus  ^enicns,  wheiehy  the  whole  sfdeen 
will  become  so  turgid,  as  to  s\vell  into  an  excessive  bigness ;  which,  if  upon  the 
exsiccation  of  the  thns  sw  ellcd  part,  it  be  pi  csciifly  cut,  its  whole  mass  will  be 
ibtuxl  made  up  of  membranes  of  the  shape  of  the  cells  in  bee-hives ;  as  he 
affirms  to  have'dearly  seen  in  the  spfaeh  of  a  dicep  and  hog,  and  in  that  of  a 
man.  But  then  he  adds,  that  through  this  whole  membranous  body  of  the 
spleen  are  copiously  tti>per^od  clusters  of  glandules,  or,  if  you  will,  bladders, 
very  plainly  resembling  dusters  of  grapes,  appendant  on  the  fibres  and  the  ex- 
tremitiea  of  the  arteries  and  nerves  of  that  body.  Coming  to  discourse  of  the 
use  of  the  spleen,  after  he  has  examined  the  various  opinions  of  anatomists  oon« 
cerning  it,  and  declared  his  dissatisfaction  therein,  together  with  the  reasons 
thereof,  he  does  with  great  modesty  as  well  as  ingenuity  ofier  his  thoughts 
aboot  it,  viz.  That,  oonndering  the  whole  structure  of  the  sfrfeen,  it  seems  to 
be  designed  for  a  new  separation  and  mixture  of  the  juices  conveyed  into  its 
glands  by  the  nrfcrios  and  nerves,  and  then  collcctid  in  the  cells;  whereby, 
and  by  its  stay  then?,  the  blood  receives  such  a  further  change,  and  is  go  much 
more  exalted,  tljat  being  conveyed  by  the  splenetic  branch  into  the  neighbour* 
ing  liver  and  tliere  refenncnted,  it  accpiiics  a  dispontion  for  an  easy  aeparalioa 
of  the  gall  there. 
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n.  BpheoMndes  Medioittriiin  Syrfenim,  ex  Hypotheaibm  efc  Tabulis  Job. 

Dom.  Cassini.    Bononiae,  1668,  in  thin  fol. 

What  Galliaeo  Gali!a»i  undertook,  after  he  had  discovered  the  satellites  of 
Jupiter,  of  giving  an  easy  and  sure  way  to  know  the  longitudes  by  a  careful  ob- 
Mmtkm  of  those  stare;  Signior  -Ciasim  seems  to  have  now  perfbnned  more 
fVdly  than  others,  by  composing  certain  tables,  after  15  years  observations 
made  with  exactness  of  the  motion  of  the  said  satellites.  These  table;'  aro  con- 
tained in  this  boolc ;  and  tor  verifying  them,  he  has  added  the  £plicmcndc|i 
of  those  stars  for  the  yearlatetydapsed,  viz.  An.  1668. 

Iin>  OP  TOLUMB  THUD  OP  THB  OBIGINAL. 


Description  of  an  Imirmi^  moaiUd  manjf  Years  ago  by  Dr.  Cuni3- 
WOPBER  IFjiBjr.Jbrdnamtig  the  OiiUinet  of  any  Ol^fect  in  Penpeetwe. 

•  See  fig.  ],  pi.  9,  wherein  A  is  a  small  sight  with  a  short  .inn  R,  whidi  niay 
be  turned  round  about,  and  moved  up  and  tlown  the  small  cylinder  CD,  wliieh 
is  screwed  into  the  piece  £D,  at  D,  this  piece  ED  moving  round  the, centre 
£;  by  which  meana  the  sight  nay  be  removed  either  towanls  R  or  F. — F  is 
a  mler  fiwtoied  on  to  the  two  rulers  G  G,  which  rulers  ser\'e  both  to  keep  the 
square  frame  SSSS  perpendicular,  nnd  by  their  sliding  throujih  the  square 
boles  T  T,  they  serve  to  stay  the  sight,  cither  £uther  from  or  nearer  to  the  said 
frame ;  on  whidi  finne  is  stuck  on  with  a  little  wax  the  paper  OOOO,  where- 
on the  picture  is  to  be  drawn  by  the  pen  I.  This  pen  I  is,  by  a  small  brass 
handle  V,  so  fixed  to  the  ruler  II  H,  that  the  point  I  may  he  kept  very  firm, 
so  as  always  to  touch  tlie  {Ktper. — HH  is  a  ruler,  that  is  alway  s  moved  horizon- 
tally or  pmllel  to  itself,  by  means  of  the  small  strings  aaaabbbb,  at  the  end  of 
which  it  Studia  small  pin,  whose  head  P  is  the  sight,  which  is  to  be  moved 
up  and  down  on  the  outlines  of  any  object. — ^The  coiitri\ancc  of  the  strings  is 
this:  The  two  strings  aaa,  bbb,  are  exactly  of  an  equal  length:  Two  ends  of 
them  are  fastened  into  a  small  leaden  weight  QQ,  which  is  moved  in  a  socket 
on  the  backside  of  the  frame,  and  serves  exactly  to  counterpoise  the  ruler  HM, 
beinp  of  (>qual  weight  with  it.  The  other  two  ends  of  them  are  fastened  to  two 
small  pins  H,  H,  after  they  have  been  rolled  about  the  small  pulleys  N,  M  M, 
LL,  KK;  by  means  of  which  pulleys,  if  the  pen  I  be  taken  hold  of,  and  moved 
up  and  down  the  paper,  the  strings  moving  verj'  easily,  the  ruler  will  always  re- 
main in  a  horizontal  position. 

The  manner  of  using  it  is  this :  Set  the  instrument  on  a  table,  and  fix  the 
sight  A  at  any  height  above  tlie  table,  and  at  any  <tistanoe  from  the  fmme  SSSS 


890  nmm»naeAM.  nuufiAOTimM.  [ahm 

you  pleaae.  Xlioi  loakinp  tbRHigh  the  sight  A,  and  holding  the  pea  I.in  ^otir 

hand,  move  the  head  of  the  pin  P  up  and  down  the  outlines  of  the  oigfet, 
the  pointi  willdeficribe,.(Hi  tbe{)«per  00  QO,  the  shape  of  tfae object  aolQIoed. 

J^-Qbferuatm  fif  ^tftwrn*  mde  ot  ;P«m.  Jfy  M,  ffaro^a*  and 

M^PiCMD.f  Jf*  45,  p.  900. 
On  the  ]7th  of  August,  i66e,  at  1 14  hr.  at  night,  these  observen,  with  a 
tdescope  of  31  feet,  saw  the  planet  Saturn,  as  represented      a,  pL  9,  the 

•  Chrutian  Huygens,  a  celebrated  Daldi  uBanner  Hid  mMfaeiu^  vm  born  at  the  Hagtw, 
of  ■  noble  huulj,  in  16^29-  When  very  joung  be  dHoovoed  an  etHaonluMiy  gemu  for  ihe  m- 
cnoei,  and  soon  made  a  rapid  ptogictt  tn.the  authaautiea,  -uader  the  edebiMed  Sdtooten,  profesior 

at  ^ydt-n.  As  curly  is  l6'il  behave  a  good  sjKi.iim.-ii  oi'  his  abilities  in  a  book  cutiilfd  Theoreimu 
dc  ('luadratura  HypcibuLf,  Ellipais,  et  Cinmii,  ex  dato  porliouuui  graritatis  centiv.  In  16^8  .faa 
publi»bed  hi«  Horologium  OscUlatorium,  live  dc  Mpiu  Pendulorum;  '^tftwiimirrt  tmpnitiiafBta 
in  honikigy,  and  (enderiog  all  the  vibntkms  of  a  pendulum  equal,  fay  tpeana  of  tbe  c}-doid.  He  aim 
propoted  and  contrived  docks  fer  findmg  the  longitude,  and  gave  inslnictions  for  tbe  use  and  nui- 
o.igumL'iu  of  tin  III.  In  Minr  out  Ins  System;!  Satummijm,  explaining  his  di*cuvery  of  tlteriiy 
of  Saturn,  and  that  of  one  of  his  MteUiteg,  which  be  wa»  enabled.to  ditoom  by  tbe  great  perfection 
he  bad  given  to  ideteapea.  He  wrote  diveta  other  iwirka,  eKhihHing  aerctil  ingcnioua  inifnljena  y 
audi  a>,  iniprfn-emeiit*  in  the  air-pump,  the  ntt  of  [wi'-ilii;"^  tc!r-..rr  p;  -  j^It--;!'-.  tlir  1:".vs  ©f  the  colli- 
sion of  elastic  bodtcn,  coiiccniing  llie  lioiiour  of  »  hiei]  disrnvery  he  liatl  »  dxipMtv  w  ilh  Dr.  Wallil 

and  Dr.  Wren,  who  had  Ixnli  qukIc  ilic  i^amc  discovery  about  that-tiUfe.  In  ^661  be  visited  Eng- 
land,  where  be  became  a  Feliow  «f  .the  Eoyal  Socie^.  |ie  ntadeien^ljMiiwjni  into  Fkance,  .and 
Bt  length  aetded  entirelf  in  that  cotrntiy,  with  a  pemhw  from  tbe  mimaier  Colbert,  and  wu  admitted 
a  member  of  the  .\cadeni}  if  i-nce».  There  he  resiJeJ  from  \G(^C  to  l6s\,  when  tlirough  ill 
liealth  he  retired  into  iiii  own  country,  vheic  be  died  in  l6$5,  in  tbe  67  ih  yem  of  hi*  age,  while 
his  Cosraotheoros,  or  Treatise  conceiBing  thn  VMBtf  of  WoMMi  tW  prinUng.  la  1703  agpmild 
hi*  OpuicuU  Postfauma,  in  1  vol.  4to.  But  most  of  his  works  are  now  found  in  two  «Ql)eotioo*« 
each  of  9  vofe.  in  4to.  rii.  the  Opera  Varia  in  1724,  and  the  Opera  Reliqua  in  1728. 

Huygens,  like  most  true  pliiloK»pher»,  loved  retirement,  and  a  quiet  l  oiitcmplative  life;  but  be 
was  quite  free  from  that  melancholy  dispoeilioa  whicfa  ia  often  contracted  in  solitude.   He  waa  poa* 
eeiiedofalbiefMini;  andued  witb  great  apiiKcatioii)  and  iiMni<eiledcioftoftfa«.pafa«tiain,ini)ta. 
.theniatics  of  any  man  shice  the  days  of  ArcLiincdcs. 

f  John  Picaid,  a  »killul  astronomer  and  mathematician  of  Fqioce,  wa.s  prior  of  iUUe  in  Anjou. 
CoattegloParii.  hi*  tahrntt  and  skiU  in  tboae  aciences  secnrad  him  a  ftvoonfaJe  teccptko  dicnt,  and 
he  was  admitted  of  tlie  Academy  of  Sciences  in  l666,  ia  tlie  capacity  of  astronomer;  and  the  same 
year,  witli  M.  Auzout,  he  publitlied  a  new  micrometer.  In  l67l  he  was  sent,  by  order  of  the  king, 
to  the  CAftle  of  I'mniburg,  built  by  l^cho  Brahe.  in  Denmark,  to  make  astronomical  oWn  itioiia 
Ijiese}  from  wbcnco,  on  hit  ietun>>  be  brought  the  ori^nals  of  t^Mo  niatk  by  l^cho,  which  ate  the 
■MM  valuable  at  they  SfSet  in  leveni  place*  (ram  the  printed  obtenratiooi,  and  coabnn  a  book  more 
th.iQ  liad  been  piiblislaHl  Picard  niade  scYeral  other  Iniporlnnt  discovfries  in  astronomy;  he  -wa.s  one 
ot  tlie  tii*t  who  applied  the  telescope  to  ostrouomical  qtudnuit^i  he  tiri>t  iiiblituteU  tiic  work  uUlrd 
Conuoissanoedea  Temps,  which  he  conducted  from  l679  to  \6M  iitclusively  j  he  first  observed  the 
%ht  a  tbe  tacnnaef  lhebtnaKW«  or  dm  manaintl  fbgipbanii}  bnalaofintof  aayncasnnd 
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middle  of  the  glolie  imnifestly  appearing  both  abofe  and  bdow  beyond  the  oval 

of  his  anses;  wliich  was  hardly  discernible  the  last  year.  The  inclination  of  tfic 
great  diameter  of  the  oval  to  the  equator  was  measured  several  ways,  and  was 
found  of  about  g  ikgt&m^  although  at  that  time  it  should  be  only  of  4  degrees, 
accordlty  to  ivfaat  M.  Huygem  ha*  afiirmed  in  his  system  of  Saturn,  viz.  that 
the  plane  of  the  ring  which  environs  the  globe  of  this  planet  is  inclined  to  tlie 
plane  of  the  ecliptic  but  73"  30'.  But  from  this,  and  other  more  exact  obser- 
vations, M.  Huygens  finds  thdt;  hulMd  of  $S*  30',  the  angle  of  the  planes  of  the 
irinf  abd  of  the  edijptic  must  be  about  81*' ;  and  that  not  only  the  ihtpe  whicb 
Saturn  has  at  present,  but  als<-»  al!  those  that  liave  lieen  noted  since  the  true 
oaea  were  observed,  do  perfectly  agree  with  the  hypothesis  of  the  nng ;  and  par- 
tkulvly  that  of  July  1604,  which  wis'mide  ailtl  published  by  Sig.  Campani^ 
ivhereih  the  ]pe«t'diiinetcr  is  cbnriiie  die  leto.  S«e  %. ».  pi.  q. 

* 

Extract  of  Ml  de  Ut  QoiKlwr's  Letter,  concerning  hh  Way  of  ordering 
Melons;  now  communicated  for  the  satixfa/cHim  ^  teoerul  curiout 

Meion'ists  in  England.    N'  45,  p.  QQlt 

Obfiervations  now  of  no  manner  of  use. 

jtn  jicoount  of  two  Books,  N'  45,  p.  90S. 

I.  Renatt  Flrane»  Slusii*  MeBoUbom.  Sea  dna»  roedue  PropcMtionales  inter 
extramas  datas  per  Qrciilum  et  per  Infinitas  Hyperbolas  vel  EI]i|Ma,  etper 
^iMOlibet  cxhibitn.  Ac  ^Uonttum  omniiun  SoUdonun  eflectto  per  ea^deiA ' 

Ae  ^pgrees  of  the  French  nwridian,  which  hare  since  beta  carried  on  both  to  grealw  extent  ami  with 
more  ac  rur.K  y,  by  lliL'  ('.nsini<,  jIm  .  by  Mediahl  ariJ  Ddambre;  and  be  died  in  l683  nr  1683.  Hi» 
woHu  are  chiefly  as  Mow :  1.  A  TrcalLie  of  Leveliiag;  2.  Practical  Diailh^,  by  caknlsiioiij  3. 
ThpacBl*  tr  Dlnptfle*;  4:  EttpmfmefMs'M  tmii»gWimtf  S.  Of  M«uarameo6';  6.  SfensoMitn 
of  Fluid*  nnd  SoM? ;  7.  AbrMgciVient  of  the  Meawm?  of  the  F_ir?h ;  8.  Jounw-y  to  t'raniburg,  or  As- 
tronomical Obeervattons  made  m  Drniiiafk ;  AjtronotniciU  ObM:natu}as  iiuik  ut  difiereot  parte  of 
flwnce}  10.  The  ConnoiMtncc  des  Tempi,  from  1679  to  l685.  All  tliese,  tind  ioom  other  tracts 
oetobeliDaiklin  thcfith  and  7ib  voluumi  of  ibe  Memoin  of  the  AcadetBjr  of  Sciences. 

•  ReiiC  nmcit  Walter  Slmfau.  or  Shiie/'wat  boro  'In  l6SS  at  Viae,  in  the  emmt^  of  Liege, 
ulirrc  hf-  enjnyed  honflurs  and  prcft.-rnirnt.  Hc  became  abbi  rifAnLH  and  canon  of  Lidjc ;  .um\  it- 
qairei!  great  rtJ^hrit>•  by  hu  knowledjje  in  matiienudu  and  fhfiict.  fht  Royal  Society  elected  him' 
one  of  their  n>ei)ii>c-rs  .irxl  iiuerted  terenl'of  bir'oanipoiitioin  in  tlie?okmiea  of  their Ttemetionsr 
vix.  Method  of  rfriwing  TaiigenU  to  all  Geometrical  Curves,  b  vuL  7}  DenKioatratioa  of  the  iiime, 
i(t  vnl.  a-,  and  a  paper  on  the  Optic  Angle  of  Alhazen,  also  In  vul.  8,  .There  Mreve  alio  published 
w  me  le^inetl  letteTs  of  hui,  Ix-niJt-i  ilit-  Mcsol.ibmm  ct  Prtibkniula  S«lilb«  abOTC deioilied.  Tbis 
learucd  aai  inj^eiiieai  man  died  at  Liege  in  1685,  al  63  ^ean  of  a^. 
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Kids,  in  tliin  -Ito. 

,  This  problem  is  declared  to  be  the  same  with  tliat  iia  die  geometry  ot  the 
fymaas  Descartes,  viz,  Tliat  ancij^t  problem  of  Ending  two  means,  or  of 
doubling  the  cube,  whidi  troubled  alt  Greece.  The  solution  of  which  praUem 
ill  gcomctrj'  may  be  compared  to  that  of  finding  the  cube-  root  of  any  number 
proposctl  in  arithmetic :  For  in  aijUimctic,  the  lirst  of  two  contunial  propor- 
tkmals  between  an  unit  and  any  nqipber  proposed,  is  the  cube  ropt  of  that 
DumbeT;  and  the  nmt  in  arithmetic  is  represented  by  a  line  in  georae^iy,  which 
is  one  of  the  ("Nfr(*TtH?!=.  Conn-ming  (lliis  probh  in,  tbe  nuthor  declares  himself 
to  be  none  i)f  tluise  iliat  search  for  tlmt  which  cannot  be  found,  to  wit,  topt;r>t 
form  it  by  right  tines  and  a  cirde.  The  author  observes,  that  nnongat,  those 
that  solve  this  problem  by  the  conic  sections,  very  few  liave  done  it  by  aid  of 
a  circle  and  nn  )iyp<TlH)l;i  or  pnrabuln;  by  a  riiTle  and  ellipsis  nonf,  that  be  could 
obsjer\-e  to  have  been  published.  But  tliat  he  lias  found  out  not  only  one,  but 
infinite  such  efiections,  and  that  not  in  one'm'ethod  but  many;  tollowing  the 
gnidanoe  of  whiell  methods,  by  the  like  felicity,  he  has  constructed  all  solid  pro- 
blems infinite  ways,  by  :i  circle  and  an  elH[)sis  or  lupi-rbol:!. —  1.  His  general 
methods  fur  finding  two  means,  by  a  circle  and  eitiier  an  liyperbola  ox  diltpais, 
are  laid  down  in  Prop.  i,i,i6,  and  in  tliis  prop.  1 6,  he  ^ows  how  to  do  it  with 
any  ellipsis  and  a  circle. — 2.  Particular  eftctions  for  finding  out  one  or  both  of 
the  means,  and  doubling  the  cube  in  prop.  3  to  0. — 3.  And  tliough  all  cubic  equa- 
tions may  he  solved,  either  by  the  finding  of  two  means,  or  the  trisection  of  an 
angle,  yet  he  shows  the  extent  of  hb  method,  in  finding  out  other  infinite  ways 
for  the  (Icjing  thereof,  lioai  prop.  7  tO  lA.r— 4.  The  triscction  of  an  angle  by  a 
circle  and  iiypeibola,  prop.  13,  and  by  a  parabola  instead  thereof^  P^V* 
And  the  finding  of  two  meaii£  by  a  drcle  and  parabola,  prop.  14. 

In  the  second  part  of  hts  book  De  Analysi,  the  author  first  gives  the  analysis 
or  a!  ;<  hra,  i  '!  his  general  methodsof  finding  two  means  were  invented. 
And  afterw  ii  !  ,  lor  the  advanrrment  nf  geometry-,  pives  the  analysis  that  re- 
lates to  his  particular  methods.  After  that  he  comes  to  show  how  the  ejections 
or  delineations  for  cuUe  equations  Mrere  invented ;  and  then  how  ^ose  oon- 
stmctions  for  the  triwction  of  an  angle  were  found  out. — Lastly,  he  comes  to 
treat  of  jrei^ernl  eonstnietinns  for  llie  resolving  of  all  solid  problems,  witliout 
reduction  of  the  e<juations  proposed ;  and  shows  a  general  construction  for  alt 
cubic  and  biquadratic  equations,  by  means  of  a  drde  and  a  parabola,  letting 
ordinates  fall  from  the  pwnts  of  intersection  on  some  diameter  of  the  parabola, 
which  In  alwavs  parallel  tn  the  a\i>,  whereas  Descartes,  letting  those  orflin.itcs 
always  fall  upon  Uie  axis,  was  fprced  to  prepare  and  alter  tlic  equations  by  taking 
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away  the  aecofid  tenn^  that  the  lom  of  the  negative  roots  might  be  equal  to  the 
nun  of  the  aflirmative  ones,  as  his  constructions  ahvays  require. 

We  con^e  next  to  spenk  of  the  last  part  of  the  book,  to  wit,  his  mi-rel!rinv, 
and  because  it  falls  in  here  somewhat  proj>erly,  we  therefore  iirst  mention  liis 
4th  chap.  viz.  De  Maximts  et  Minimis,  from  which  he  derives  this  proposition : 
if  sny  magnitude,  or  number,  as  the  whole,  be  divided  into  such  fMurts,  that  are 
to  each  other  n  ntimbcr  to  a  niinilKT,  the  jirodiict  of  thfi<e  powers  of  the? 
parts  that  are  of  the  same  degree  as  the  parts  themselves  denominate,  is  the 
greatest  of  all  products  of  the  like  powers  of  the  parts  of  tiie  same  magnitude 
when  otherwiae  divided. 

Concerning  the  rest  of  the  miscellanies;  our  author,  m  chap.  1,  treats  of  the 
infinite  spirals,  and  of  the  measure  of  the  ^eoes  comprehended  by  them  and 
the  radius  of  the  circle.  Coh'oeniing  irindi  he  oh9er>-es,  that  Ardtimedes 
Mpuued  that  spiral  which  was  made  by  an  equal  motion  both  in  the  radius  and 
circumference  of  the  circle :  that  Stephano  Anpeli  has  done  the  like,  t\  hen  the 
motion  in  the  radius  is  equal,  but  in  the  circumference  according  to  any  degree 
of  acceleration ;  which  gave  him  occasion  to  render  tliis  doctrine  easy  and  unu 
vend  by  Bedooii^  it  to  one  analysis,  nAtea  the  motion  is  aoedarated  aeoording 
to  any  degree  either  in  the  rsdius  or  circnmfereiirc.  ITe  applies  this  doctrine, 
in  chap.  3,  to  smother  sort  of  infinite  spirals ;  aiid  in  chop.  2,  he  treats  of  the 
measure  of  spaces  oontained  by  the  curves  and  right  lines,  also  of  their  centres 
of  gravity,  applying  the  former  analysis  or  algebraic  calculation  thereto.  Chap. 
5  tn-if^  nf  the  primary  conchoid  of  Nicomedes -.  which  point  he  determines 
by  the  intersection  of  a  parabola,  wliose  axis  is  situated  in  the  same  line  with 
that  of  the  conchoid ;  or  by  a  cubic  parabola,  whose  axis  is  parallel  to  the 
haae  of  the  cooehoid,  and  vertex  the  aunc  with  the  pale  of  the«ondioid ;  and 
hence  invents  innumerable  otljcr  conchoids  of  \-V.v  properties,  and  finds  the 
curve  passing  through  tliose  points  of  flexure  tliat  are  made  by  infinite  con. 
choids  described  about  the  same  common  pole  md  base,  which  in  the  common 
conchoids  he  iinda  to  be  ^  perimeter  of  the  cabk  panbola  here  mentioned^ 
But  in  his  crvNn  now  conclvoids,  it  is  the  ancient  cissoid,  extended  beyond  a 
qtiadrani  and  running  a.iymptotic :  And  he  finds  also  the  round  polids  inarle  by 
the  rotation  of  these  infinite  ciu-vcs,  and  of  the  dssoid  line  about  uicir  base 
fines  or  asymptotea,  equal  to  finite  eolide. 

Chap.  6.  The  author  considering  that  \nncen7.o  Vivlani,  in  his  boolt  De 
Maximis  et  Minimis,  found  that  it"  there  were  innumerable  pirabolas  described, 
having  the  same  axis  and  vertex  common,  if  from  any  point  in  tliat  axis,  the 
ahoftcat  lines  were  drawn  to  those  paraboha,  all  dioae  points  of  incidence  would 
fall  in  an  etlipms  and  Uie  autfior*s  analysis  taog^it  hhn,  that  the  prapoaition  war 
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universal  wherever  the  point  be  assigned,  from  which  the  shortest  lines  are  to  be 
drawn;  whidi  he  has  jtttemted  md  applied  to  tiwae  infinite  aocto  of  othar  pan* 
bolaa. — Chap.  7  trc^its  of  tlie  dimension  of  figures  from  the  given  centre  of 
^vity.  This  he  says  is  accurately  handled  by  the  learned  already ;  yet  he  adds 
some  easy  methods  of  his  own,  which  may  be  applied  to  good  uic ;  £ot,  in  any 
curve,  if  there  he  oidinatea  ciiOQigh  given,  atinding  erect  at  an  equal  panUel 
distance,  you  ma)'  apprtiaeh  the  area,  and  if  by  aid  thereof  you  find  the  centre 
of  gravity,  then  do  you  obtain  the  measure,  either  of  the  roiuid  solid  or  5ipindle 
made  by  the  rotation  of  the  givcfi  figure,  or  of  hoofs  raised  upon  it  as  a  base. 

Chap.  8.  The  author  drnwa  an  eaayway  of  finding  the  centre  of  giavity  of  an 
liypcrbolical  conoid,  and  that  in  order  to  the  resolution  of  this  problem:  To 
find  the  locus  in  which  are  all  tlie  centres  of  hyperbolic  rfin<):fi^,  x\hich  are 
generated  from  hyperbolas  cut  in  a  given  right  cone,  and  liavmg  their  axe^ 
pontllel  to  that  pf  the  cone;  which  he  finda  to  be  an  hyperboIa.F-^Chap4  9 
treats  of  the  centre  of  gravity  of  tlie  lunula  of  Hippocrates  of  Chios;  and  sbovra 
that  if  Hippocrates  had  given  that,  as  he  did  the  quadratiTre  of  the  lunula,  h<« 
had  sqiuared  tlie  circle.— >Chap.  10  treats  of  arithmetical  problems;  wherein, he 
.waerta  that  Dio|ihanti«.iipB  wont.tQ  aolvearithinetical  queatiom  witii  gnat  aub>> 
tilty,  but  uses  numbers  opiy ;  whereas  the  same  may  often'  be  mof«  caiily  and 
imiversally  solved  by  algebra :  of  ^hich  he  gives  some  e\iniples. 

II.  Tract^tus  de.Corde;  itetii  Motu  et  Colore  Sanguinis,  A.  Ri<:h«rdct 
tower,*  M.D.  F.R.S. 

The  teamed  author  of  tliis  treatise,  considering  how  important  it  was  for  the 
attaining  (jf  a  full  knowledg:e  of  the  nature  and  qualities  of  the  blood,  to  investi- 
gate, not  only  its  circular  mptio^,  the  origin  and  celerity  of  that  -motion,,  and 
the  varioua  changes  th^feof*  tt^ether  .with  their  cauaei;  but  ako  to  make  an* 
cstimatc  of  the  quantity  of  that  liquor  emitted  at.  every  pulsation ;  thought  it 
very  well  worth  while  to  give,  from  In";  own  excellent  observations,  a  clear  and 
puticular  account  of  the  whole  of  this  subject.  And  forasmuch  as  he  conceives 
that  the  uMtigq-of  the  ihpA  spends  on  that  of  the  heart,  ^he  facgina  vith  ^ 
diaootuae  :oonoeniing,the  situation  find  structure  of  the  heart,  to  shovr  how 
exactly  the^"  t\\  o  are  calculated  for  its  motion,  and  how  welt  adapted  to  diatzU 
bate  the  blood  mto  the  partsi  of , the  .whole  body.  ■  t 

In  chap.  1  he  otmriders  the  dirernty.of  the  ailaatioil  of  the  heart  in  diflerent' 
animals,  and  the  reason  thereof;  proceeding  to  discourse  of  the  pericardium 
and  its  use,  together  with  the  origin  and  use  of  the  serum  therein;  and  why  rn 
man  only  that  case  of  the  hesurt  grows  to  the  midrift',  and  what  makes  it  to  do 
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to ;  wdbo'wby  the  oone  in  a  human  heart  bends  much  more  to  the  loft  side 
than  in  brutes  :  Then  showing  tliat  nrtcrii  s  have  ihi  ir  n<v  from  the  heart,  but 
veins  termtnatc  in  it,  and  how  and  by  what  vessels  the  lieart  is  nourished  by 
the  alimentary  juice :  treating  also  of  iHe  vessels  of  the  hesrt^  its  nerves,  and 
the  Tanoos  uifliUl  of  the  anima!  spirits  through  the  nerves  into  tiic  luart,  ac- 
cording to  the  various  shapes  of  aiiimal^,  trietilier  \vith  the  cause  thereof: 
Proving  further,  tliut  the  substance  of  the  licart  is  perfectly  muscular,  and  iu 
perfection  surpobsing  all  other  mufldesof  the  body  (where  he  expatiates  into  re- 
narkable  observations  concerning  muscles  in  geneml;)  then  descending  to  a 
minute  explication  of  the  parts  of  the  heart,  and  there  particularly  showing 
the  mechantcai  contrivance  of  the  heart  for  its  systole  and  diastole,  together 
U'ith  an  accurate  description  of  the  ibrameii  ovale  and  its  uae  in  the  CoetU6,  and 
the  doshiff  up  of  the  same  in  animals  bom. 

In  chap.  2  lie  treats  of  the  motion  and  office  of  the  heart ;  ^vhore,  ns  he  ad- 
mits not  of  any  ferment  or  ebullition  of  the  Wood  in  tlie  heart  (which  he  affirms 
would  be  an  obstacle  to  its  systole,  as  it  is  needless  to  the  diastole,)  so  he  as»erUi 
that  the-motioa  of  the  heart  depends  not'  from  snch  'an  dmllitian  (wludi  he 
proves  by  experiments,  and  vindiratcs  from  objerlions;)  but  that  the  genuine 
find  immediate  in«;truments  of  the  heart's  motion  are  it>  fibres,  nerves,  and 
spirits  flowing  through  them,  the  action  of  the  heart  being  altogether  conform- 
able to  that  of  other  musdes  t  where  l^e  takes  occnion  ttf  make  it  out,  that  the 
motion  of  muscles  is  not  caused  by  their  being  inflatccl,  nor  by  any  explosion 
of  the  spirits  passing  through  them,  btit  after  the  manner  its  t\vo  men,  taking 
one  anotlier  hy  their  hands,  draw  themselves  close  together  into  mutual  embraces: 
Whence  he  goes  on  to  show,  that  the  Whole  motion  of  the  heart  oonsists  in- 
deed in  the  systole,  that  of  the  diastole  being  only  a  motion  of  restitution. 
Further,  that  there  is  a  necessary  commerce  betwixt  the  heart  and  brain  (the 
cause  of  all  sense  and  motion:)  but  that  both  ultimately  depend  upon  the 
itomach,  as  the  constant  purveyor  and  fivniaher  of  matter  for  blood  and  spirits. 

In  cliap.  3  he  teaches  with  what  cderiQr  ttt  tiie  Wood  passes  through  the 
heart,  and  what  difference  there  is  between  the  venous  I)lc>od  and  the  arterial. 
As  to  the  former,  he  calculates,  that  all  the  blood  passes  through  the  body  13 
times  (not  six  as  stated  in  the  book  itself  by  an  eiror  of  the  press)  in  one  horn*. 
And  concerning  the  latter,  he  is  of  opinion,  that  the  purple  and  florid  colour 
of  the  blootl  in  the  arteries  proceeds  not  from  its  acccn<jon  in  the  heart  (if  there 
be  any  such  thing)  but  is  derived  altogether  from  the  lungs,  and  the  admixture 
of  the  air  with  the  Uood  there :  which  he  proves  by  oonsidmble  experiments } 
refuting  withal  the  ofMiion  of  those  that  attribute  it  to  the  oommmution  of  the 
blood  in  the  lungs. 
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In  dmp.  4  he  gives  an  aoconnt  of  the  rise,  pragrew  and  vm  of  the  mvendon 

of  transfiisin.c;  bkwd  out  of  one  animal  intn  another  -.  though  in  the  history  of 
this  particular  he  cominits  (I  know  not  by  what  oversight)  a  mistake,  in  relating' 
that  M.  Deoys  (called  by  him  Dionysius)  arrogates  to  himself  that  invention^ 
whereas  he  onljr  tdls  us  that  some  of  his  natioii  do  so.  Besides  which  we  must 
point  out  another  mistake  in  this  part  of  the  hook,  viz.  that  the  author  taking 
occasion  to  speak  of  the  Fhiios.  Transactions,  calls  them  the  transftctions  of  the 
Society ;  which  certainly  he  would  not  have  done  if  he  had  only  taken  notice  of 
what  is  said  in      1 1  of  the  same* 

In  chap.  5  he  treats  of  the  ehyle,  aiul  its  eluinge  into  blood  ;  where  he  ob- 
serves, that  notliing  passes  from  the  spleen  thro\igh  the  vas  breve  into  the 
Stomach ;  but  tliat  the  ferment  of  the  stomacti  proceed:)  immediately  from  the 
Uood  itself:  Explaining  farther,  how  the  sepsntion  of  the  chyle  is  performed 
in  the  intestines,  and  how  the  same,  to  facilitate  the  more  its  passage,  is  diluted 
and  refined  by  llie  juice  of  the  pancreas  secreted  into  ttie  duodenum  :  Render- 
ing also  tlie  cause  why  all  the  glands  in  the  abdomen,  and  in  all  the  lower  parts 
of  the  body,  deposit  thdr  lymph  or  juioe  into  the  common  great  reoeptade  of 
the  chyle,  and  why  that  receptacle  is  placed  between  the  tendons  of  the  dia- 
phragm; as  also  why  those  channels  whicli  rnnvey  the  chyle  into  the  subclavian 
vein  are  double.  To  which  he  adds,  tiiat  ail  the  chyle  is  by  the  ductus  thora- 
cicus  alone  tnoumtted  into  the  blood  and  heart,  which  he  proves  by  sevcnd 
considerable  experimcntSj  with  some  reflections  on  the  experiment  alleged  by 
Bils  to  prove  the  contran,'.  All  whirh  ho  concludes  by  showing  the  degrees  and 
ways  of  cliangc,  whereby  the  chyle  is  at  last  converted  into  blood  ;  and  liow  it 
eenres  for  the  nourishment  of  the  severs!  puts  of  the  body. 

The  whole  receives  a  singular  elucidation  and  <»iiament  by  the  sccurate 
figures  annexed. 

^diiUional  Observations  on  J'cgctahlcs,  By  Dr.  ToxcB.  N'46,  p.  913. 

For  completing  the  experiment  on  sap,  and  to  disctjver  whciiier  it  ascends 
more  or  less  in  the  pricked  drcles  of  the  body,  titan  in  those  between  the 
body  and  bark;  let  tfie  tree,  exhausted  of  all  its  sap  the  day  before,  be  fir.<;t 
pierced  with  an  anger,  only  through  the  bark,  and  the  quantity  of  sap  it  yields 
exactly  measured  and  weighed :  then  at  tlie  same  time  let  another  hole  be  bored 
into  the  body  of  the  tree  about  mch  deep,  and  so  round  on  every  side  of  the. 
wmo  tree,  anti  of  others  of  the  same  !5ort,  (all  exhausted  of  their  tap  the  day 
before)  some  deeper  and  sonic  shallower,  witli  a  good  large  auger  ;  and  one  quite 
tlirough  sloping.    From  this  experiment,  after  divers  and  various  trials,  nay 
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be  found  the  difference  of  the  sap  rising  on  the  north  and  ^outh,  in  sr.n  and 
bliailf,  and  so  likewise  from  that  which  romcs  from  the  bark,  and  that  which 
ascends  in  the  inner  part  oi  the  tree.  The  weight  also  may  be  compared  of  that 
.  wbidi  imies  from  the  huk  with  that  which  issues  from  the  body.  The  he«rt^ 
sip  atty  also  be  drawn  apart,  by  boring  a  smaller  auger  hole  in  tlie  middle  of 
•  larger,  and  fittin<^  it  with  a  long  pipe  adjusted  into  the  inner  oritice. 

I  am  informed  by  a  curious  and  intelligent  person,  that  the  con-uption  of 
the  titnber  depends  notso  much  on  the  time  of  tfie  year  and  the  ascent,  or  the 
plenty  or  scarcity  of  sap,  as  on  the  state  of  the  moon  or  wind.  And  that  tim- 
ber tree«i  felled  w  hen  the  wind  is  in  the  west,  especially  in  the  old  moon,  will 
keep  them  from  being  worm-eaten ;  and  on  tlie  contrary,  that  whcu  cut  down 
in  HI  east  wind«  the  wonn  wiU  seise  on  them,  at  any  sge  of  the  moon.  To 
prevent  which  ooiruptioa,  it  is  advised  that  sodi  timber  be  forthwith  thrawn 
into  water. 

Mr.  £.  Jay,  an  ingenious  and  expert  planter,  supposes  tliat  the  fittest  time  to 
inoculate  is  pfesendy  after  midsuminer,  because  he  says  the  sap  descends ;  but 
I  say,  because  it  is  then  most  plentifid  andbeginB  to  jelly. 

To  make  a  bnrren  tree  bear  again  ;  nourish  it  with  dung  in  trenches,  and 
pare  and  renew  the  extremities  of  its  longest  roots,  and  cut  vff  the  outermost 
and  afaortest  neatest  the  body.  Ibnce  it  may  seem  tiiat  ploughing  hel]>$  fruit- 
trees. 

.  Cross  hackings  promote  fniitfulness,  and  cure  the  phvllomania  or  luxuriancy 
of  leaves ;  the  reason  of  which  seems  to  be,  that  outward  circles  and  bark  feed 
the  wood,  and  the  inner  only  reach  ont  to  the  outermost  sprigs  of  the  last  year, 
to  which  the  fruit  hangs.  For  some  trees  bear  only  on  Uiis  year's  shout,  and 
some  only  on  that  of  the  last,  possibly  some  only  on  the  third  )  car's  slioot; 
and  cease  bearing  when  they  shoot  no  new  sprigs.  Seasonable  baring  the  roots, 
called  abbajueation,  has  probably  the  same  effect;  because  it  hinders  the 
notirishment,  especially  of  the  outward  coats,  and  of  bark,  leaves  and  suckers : 
but  as  some  suckers  or  shoots  lately  sprung  in  outward  coats  seem  to  rob  the 
fruit  of  the  risen  juice,  so  later  roots  from  the  outward  parts  of  the  main  roots 
rob  them  also  of  thdr  first  nonrishment  in  the  earth  ;  they  ought  to  be  pruned, 
as  wdl  as  all  suckers  and  not  bearing  branches  and  sprigs,  every  year. 

To  preserve  sap  in  the  best  condition  for  brewing ;  what  is  drawn  first 
must  be  constantly  exposed  to  tlie  sun  in  glasses,  or  other  fit  vessels,  till  the 
rest  be  obtained  and  ready ;  otherwise  tt  will  soon  oontnust  an  addity.  Then 
put  into  it  so  mivAi  very  thin  cut  and  hard  toasted,  but  no  ways  burned,  rye- 
bread,  as  will  serve  to  ferment  it ;  and  when  it  works  take  out  the  bread,  and 
bottle  the  litj^uor,  stopping  it  up  with  waxed  corks.    If  you  bake  sage,  or  any 
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other  medtctnal  herbs  in  audi  thin  rye  paste,  till  they  be  very  diy,  you  msy 

cxjject  a  very  wholesome  drink.  If  you  put  a  few  cloves  in  every  f^ass,  into 
winch  the  sap  rvm<<from  the  tree,  it  will  keep  twelve  inontlis. 

Spirit  of  wine  ferments  the  juice  of  some  berries,  and  possibly  may  not  only 
preserve*  but  heighten  the  virtue  of  8a|W  $  a  little  being  pbured  on  the  lop  of 
them  in  the  bottles,  or  some  other  oily  spirit. 

A  certain  lady  ferments  it  with  n  c-toast,  not  put  in,  but  onlv  hung  over 
it,  in  such  quantity  and  at  such  distance,  as  may  give  some  light  warmth,  mo- 
tion, snd  altenlion  to  the  sorlsoe  of  the  liquor. 

I  fermented  some  with  alc-barm,  fyest]  which  converted  my  ddieste  tweh- 
juice,  kept  in  bottles,  into  poor  small  be'^r. 

Honey  will  not  mix  with  cyder,  thougli  boiled  therein  to  make  mead ;  but 
lifter  a  while  the  cyder  lets  (all  the  honey,  and  becomes  simple  cyder  again. 

Some  atlinn,  that  a  decoction  of  the  tops  and  leaves  of  birch  in  the  sap  will 
preserv  e  il  from  souring  a  whole  y<*ar ;  arnl  th;il  any  sort  of  dried  aromatic 
herbs,  as  sage,  &c.  boiled  in  beer,  wiH  keep  it  as  well  as  hops,  ling  (heath), 
broom,  or  womnrood  And  some  have  used  bqr-leaves  in  their  beer  and  ale. 

Fine  light  Frendi  maocfaet  (bread),  toasted,  may  possibly  be  also  good  tor 
onrsaps. 

TJie  Connection  of  certain  Paris  of  a  Tree,  with  those  iif  ihe  Frmt. 
By  Dr.  Jons' Beale.   N*  46,  />.  919 

I  had  an  excellent  summer  apple,  containing  abundance  of  very  plea«ant 
jidoe.  It  was  of  diat  kind  whidi  never  giows  large.  The  body  by  the  bur> 
then  of  the  fruit  always  wreathed  towanb  the  grouiul ;  the  branches  all  curled, 

nnd  full  of  knots  at  cvpr)' turning ;  and  the^e  braiu  lies  npt  to  grow,  if  a  good 
knot  be  set  in  the  ground,  as  soon  as  it  is  cut  otF,  especially  about  Candieinas. 
This  tree  wtts  hollow,  and  very  nearly  all  the  timber  extrertidy  rotten,  from 
the  top  of  the  5tem  to  the  root ;  and  every  sprig,  however  smaH,  appeared 
cork-coloured  :>.!ic!  rotten  at  the  heart  of  the  timber;  ruid  so  it  was  genernlly 
all  over  the  roots.  Yet  the  tree  bore  abundaully,  with  alternative  rests,  every 
second  or  tbird  year.  The  fi-uit  had  scarce  any  core ;  the  kernels  were  very 
small,  thin  and  empty,  yet  the  branches  from  the  knots  grew  well  enough  to 
n  jilenish  a  nursery.  Tliis  seems  to  iiulir  ^'t-  t>«>  correspondence  between  the 
pithv  part,  l»eut  or  timber,  and  the  seeds.  And  to  oooiirm  this;  a  young 
tree  grew  Itke  a  sucker  (rom  the  only  sound  root  of  the  apple  tree.  This  grew 
atraightcr  than  others  nf  the  same  kind  usually  do;  of  which  I  conceive  the 
cause  to  be  thi»:  suckers  are  commonly  barren  a  pretty  long  time ;  and  thia 
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oontifiuedbamn  191  the  stem  was  strong  enough  to  beir  the  fruit  whidi  loaded 

the  branches.  But  tliat  which  makes  to  our  purpose,  is  this;  all  the  frait  of 
this  youne:  tree  had  full  and  sound  kernels ;  and  though  it  was  the  same  fruit 
groM-ing  from  the  root  of  the  same  tree,  yet  it  seemed  not  quite  so  tender,  de- 
Udousy  and  joiey  as  the  firuit  of  the  oU  tree;  >nor  yet  was  the  tree  so.  frnitfuL 
The  sap  in  the  old  troe  was  loss  diverted,  it  seems,  to  sustain  the  life  of  the  tim- 
ber, whir  h  was  now  consumed,  and  thca^by  was  wholly  appropriated  for  the 
leal.  bius:>om,  and  the  pulp  of  the  fruit. 

Ferfocated  toots  boie  bemea  thai  had  no  stones  at  all :  and  in  hol- 

lowed appie^tiees  the  kernels  will  be  very  thin,  and  eoip^  Aim,  and  uncapabb' 

of  growth. 

Some  trees  are  les&  fruitful,  or  altogether  barren,  by  the  excessive  growth  and. 
firmness'of  the  timber ;  and  these  are  recovered  by  cross  deep  hadungs  througb 

die  bark.    They  cleave  the  roots,  and  put  a  stone  in  the  cleft,  that  it  may  not 
close  again  too  hastily.    If  this  violence  be  not  done  Knth  td  the  stem  and  roots,, 
the  remedy  may  fail.    We  see  aUo,  that  vines  arc  less  iruiUul,  when  they  are- 
*  pennitted  to  vm  ovt  into  many  woody  branches.  - 

To  show  also  the  affinity  between  the  sap  of  the  bark  and  the  pulp  of  the 
fruit;  in  summer  time  I  made  rests  fi)r  water  an  the  body  of  Kentish  codlin- 
trees,  and.caused  water  to  be  frequently  poured  into  those  cavities.  The  eifi»:t 
waathisi  the  apples  grew  to  an  eaitiaonUnaiy  sise^  but  were  very  insipid,  and 
many  of  them  had  parts  in  appearance  much  like  the  pulp  of  lemons  :  some  I 
sriFered  to  hatip  on  the  tree  as  lonp  as  they  would,  and  those  became  iilU  o£ 
sjx>ls  ot  tlie  colour  of  cork,  or  like  the  rottenness  of  an  apple. 

^bract  of  a  Letter  of  M.  de  la  QuryriyrF,  giving  some  further  Direcr- 
Horn  and  Obscrvatioiu  about  Mdonit,    N'4iit  P.-  92^^ 
Of  no  use  in  the  present  times. 

The  L^aam  tjf  Motion  on  the  Collision  of  Bodies.    By  M.  HuTGBHSi 

Translated  from  the  Latin.    N"  46,  p.  925. 

Some  members  of  the  Royal  Society,  bemg  very  ejimest  that  that  important 
subject,  the  laws  of  motion,  which  had  been  several  times  started  among. 
tbem»  but  often  interrupted,  and  never  sufficiently  discussed,,  might  at 
length  be  brought  to  a  close  examination  ;  that  illustrious  body  therefore  re- 
solved, that  such  of  their  members  as  applied  themseh  e"!  to  that  subject  should' 
be  desired  to  produce  tlteir  thoughts  and  discoveries  oo  that  head,  and  likewise 
te  bring  into  one  what  those  exedknt  men,  Galileo,  Descartes,  Honoratus; 
Fkbri,  JbachimHS  litiq;his,  fionOi,  and  others  bad  invented;  hy  tins  meansi 
a 
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on  ooinpnring  tlwir  several  Mntimento  on  thfa  subject,  that  theory  might  be 
adopted  which  shoiiUl  be  found  to  «gree  best  «^th  observBtion  end  ekperitnent, 

careAillv  made  nml  often  repeated. 

Upon  this  M.  Huygcns,  Dr.  Wallis,  and  Dr.  Christopher  Wren,  members 
of  the  Society,  were  induced  to  finidi  «nd  complete  thdr  several  h)  potliesa  and 
laws  of  motion,  in  forming  of  which,  they  had  spent  some  time:  And  in  a  few 
weeks  after  these  excellent  persons  transmitted  to  the  Royn!  Society  elegnnt  ab- 
stracUi  of  tiieir  theories,  desiring  the  sentiments  of  tl>at  illustrious  body  upon 
them.  Dr.  Wallis  was  the  first,  who  in  a  letter  dated  Nov.  t5,  and  read  be- 
fore the  S(K-iety  the  29th,  1668,  had  communicated  his  principles  of  estimating 
the  motion  ofbmlies.    Dr.  Wren  in  a  little  time  after,  viz.  17th  of  Dec.  of  tlie 
same  year,  imparted  to  the  Society,  his  law  of  nature  on  the  collision  of  botliesj 
and  the  Society  ordered,  after  first  obtaining  the  permission  of  the  authors  to 
poblish  these  discoveries,  that  they  might  be  mon  conveniently  communicated 
and  more  fully  discussed.    In  the  mean  time,  viz.  on  the.  4ih  of  the  ensuing 
Januar)-,  Mr.  Oklenbuig  iiad  a  letter  from  M.  Huygens  <bted  Jan.  5.  N.  S. 
contuning  the  first  four  rules  oonoenring  the  motion  of  bodies  after  mutual  im- 
pulse, together  witli  tl.i  ir  cicuiunstration.    And  that  very  day  on  which  Mr. 
OI<lenhnrjr  received  M.  Huygens'  letter,  he  sent  in  return  arop\  of  Dr.  W  rai's 
theoiy  without  opening  M.  Huygens',  wliich,  on  account  of  its  bulk,  and  Uut 
gentleman's  former  promises,  he  suspected  to  contsin  something  on  the  same 
matter,  till  he  should  liave  an  opportunity  of  seeing  the  Hooomftble  Lord 
Vi<count  Brounker,  prefsident  of  the  Society.    After  which,  and  on  comj»ring 
the  rules  of  both,  the  Society  found  a  surprising  coincidence^  which  made  them 
more  inclinable  to  a  publication  of  them ;  and  nothing  more  seemed  to  be  want- 
ing but  M.  Huygens*  consent,  without  which  it  was  not  thought  proper  to 
publish  his  discoveries,  c^pccialIy  a;;  they  were  not  then  entire.    In  the  mean 
time  it  was  ordered  that  they  should  be  laid  up  in  the  public  archives  of  the 
Royal  Society,  and  at  the  same  time  that  thanks  be  returned  to  the  author  for 
bis  fnuiLness  in  ft^miDutiicating  them;  and  on  the  4th  of  February  following 
he  was  eanu^vlly  inircatLiI  to  publish  his  thcor)-.  either  at  Paris  in  the  Journal 
dcsScavans,or  at  Xx)ndon  in  the  Philosophical  Transactions ;  and  in  a  littic  time 
after,  Mr.  Otdenbuig  had  a  second  letter  from  M.  Huygens,  approving  Dr. . 
Wren's  \i\cor)  ,  witltout  jmkmg  any  mention  of  the  publicatioii  of  his  own, 
either  at  ftris  or  London.    Hence  it  ajipears  that  M.  HuM?cns  was  wanting  to 
himsdf  in  delaying  that  publication,  thus  giving  uccabiua  to  Dr.  Wren,  wlio 
by  the  sagacity  of  Ms  own  genius  hid  made  the  very  same  discoveries,  to  daim 
a  just  title  to  some  share  of  the  glory  of  the  discovery  ;  since  it  is  plam,  that 
neither  of  them  had  known  any  thing  of  each  othei's  theoiyj  before  tbey  woe 
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kid  before  the  Society,  but  that  both  of  them  by  their  own  ingenuity  produced 
betiitifiii  ordinals. 

It  U  indeed  true  that  M*  Hoygens,  wlicn  he  was  at  London  some  years  ago, 
resolved  some  of  those  cases  on  motion  that  were  proposed  to  him;  by  which 
it  plainly  appears  that  he  was  then  master  of  tliose  ruies  by  whicli  lie  gave 
l!io8e  sdiitimu.  But  he  hinudf  must  own  thet  he  «&d  not  oommnnicate  the 
least  hint  of  his  theory  to  any  of  the  BngliBh,  though  he  wm  often  aolidted  lo 
H,  till  very  lately. 

After  having  said  so  much  in  favour  of  truth  and  justice,  we  shaii  now  deliver 
M.  Koyfgem*%  nitet. 

Rules  concerning  the  Motion  of  Bodies  after  mutual  Impulse. 

I .  If  a  hard  *  body  strike  against  another  and  equal  hard  body,  at  rest ;  after 
impact  the  former  will  rest,  and  the  htter  will  aoqture  a  velocity  equal  to  that  of 
the  movhifr  hody. 

1.  But  if  the  second  body  be  likewise  in  motion,  and  moving  in  the  same 
light  line,  after  contact,  the  bodies  will  move  with  interchanged  velocities. 

3.  Any  body  ever  so  great  may  be  moved  a  body  however  small,  that 
atrikca  it  with  any  velocity  whatsoever. 

4.  The  genend  nile  fur  Jeteimioii^  the  motion  of  hard  bodies  arising  from 
their  direct  impulse  is  this,  viz. 

ILet  A  and  B,  fig.  4,  pi.  9,  be  two  bodies,  of  which  A  is  moved  with  the 
velocity  AD;  and  let  B  meet  it,  or  let  it  move  the  same  way  with  the  velocity 
BD,  or  lastly,  let  it  he  at  rest,  that  i-^^,  in  this  ci^e,  let  the  point  D  coincide 
with  fi.  Dividing  the  line  AB  in  C,  lite  centre  of  gravity  of  the  bodies  A  and 
B,  let  CE  be  taken  equal  to  CD.  I  say,'  B  A  win  be  the  vdocify  of  the  body  A 
after  the  stroke;  and  EB  of  the  body  B;  and  each  will  move  in  that  way, 
which  is  shown  hy  the  order  of  the  points  E  A,  £B.  But  if  £  COindde  dther 
with  A  or  B,  the  body  A  or  B  will  remain  at  rest. 

5.  The  quantity  of  motion  of  4wo  bodicB  may  be  ddier  increased  or  dimi« 
nished  by  their  shodc }  but  the  same  quantity,  towards  the  same  part,  remains, 
after  subtraetiiig  the  quantity  of  the  contrary  motion. 

Ci.  The  sum  of  the  products  arising  from  multiplying  the  mass  of  each  hard 
bo(fy  -into  the  sqwre  «f  its  vdodty,  is  the  same  both  be^>re  and  after  the  stroke. 

7.  A  hard  body  at  itst  will  receive  a  greater  quantity  of  motion  from  another 
hard  body,  either  greater  or  less  than  itself,  by  the  interposition  of  any  third 

*  The  tenn  hard  is  not  here  used  in  iu  more  modeni  acc«ptation,  but  it  neus  duHcj  the  ndn 
here  deliverecl,  being  thoae  that  niale  to  the  coUitiou  of  elude  bodic*. 
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body,  of  a  moan  quantity,  than  if  it  was  immp<liatcly  strack  by  tlic  bp4y  itself; 
and  if  the  interposing  body  be  a  mean  proportional  between  the  otbeir  two,  ils 

action  upon  the  quiescent  body  will  be  the  ji^eatest  of  all. 

In  all  these  case-,  the  author,  as  he  hirMst  -f  ^iiirp^c^t^,  considers  the  bodtc«  as 
hotnogenuous,  or  of  the  sauic  matter,  or  liiat  tlieir  ina.s:>  may  be  estimated  by 
their  weight.  He  moreover  suljmna,  that  he  has  observed  a  snrprising  law  of 
nature,  which  he  can  dcmonstrale  in  spticrical  hrxlies,  and  which  sc cms  to  hold 
universally  in  all  others,  either  hard  or  wift,  inipiT^ging  either  directh  or  nb- 
liquely,  viz.  that  the  common  centre  of  gravity  of  twt»  or  thr©^,  or  more  botUes, 
always  moves  unilbrmly  the  same  wy  in  a  itnight  line,  botfi  hefore  aikd  after 
'  the  fltrdce. ' 

On  the  Resolution  of  EqmHom  in  Nui/ibert.        Mr.  Jom  Cqlljss.* 

iV»  46,  p.  929. 

It  liaa  been  observed  by  several  persons  of  this  country,  in  any  equation, 
however  afiected,  that  if  a  aeries  or  rank  of  roots  be  assumed  in  arithmetical 

*  la  additioa  to  the  biqpaphiaJ  account  of  tbi<  author  at  p,  207,  it  u  further  to  be  oiuervet), 
ttot  he  was  of  great  benefit  to  the  icicrKes  in  geneial;  ke«piug  up  a  ooottant  cormpondenee 

with  nuny  ».f  tJie  most  Ifamcd  mc:i  of  time,  britJi  at  home  ;uul  abiaid,  and  pri  mi  lir;" 
publication  of  !ic\cr>l  valiuliU'  w  <  irks,  « hit  !i  u  ith. mf  his  cactMuagcnH<ut  would  never  have 
been  sctrii  by  tlie  public;  particularly  Di.  Bmo\\\  dptiml  atkl  gvatnorical  kectures,  alw  the 
docloi's  ahrk^geoMnt  of  the  worki  of  i^rchtawdo,  AfaUoahu,  and  Theodoihu ;  likeu  tse  firan. 
kei'*  tnuulalion  of  Rhonhu's  algebra,  with  Or.  IVIFs  additions,  tec.  which  w«tc  procured  by  his 
frequent  skVi  m.  Some  tiino  after  lil  ,  Jcitli,  .!jiusng  lii--  papers,  were  found  a  multilude  of 
nanuKTipu.  ou  malheoMUical  nibjeuis,  of  firiggi,  Uughtred^  Banew,  Newloo,  Leibnitx,  ttU^ 
and  maiqr  othen.  Pram  whoae  letlcn»  and;  tfaoae  «C  other  ceMMM^  lanihaiiMticiaws  it  ap> 
pears  iluit  Mr.  CtiUitw  »parcd  ufithtr  pains  nor  cost  to  procure  >*bat  temk-d  to  prrmoto  rt-.il 
sc:ifrice.  Al>o  many  of  the  discoveries  in  physical  knowledge  owe  their  chief  imprownKiit  lu  hun ; 
for  while  he  excited  w>nie  to  disclose  c\ery  new  and  useful  inx  entiou,  he  employed  otlter*  in  im- 
proving ibem.  Someiinin  he  was  pecuhariy  uaefii].  bjr  nbowiqg  where  dif  deiiwt  lajr  in  any  bnnch 
of  idence,  potntiDf  oot  the  «filficalliet  attewfiag  the  inqniiy }  at  other  tuaea  explainaqg  their  ad- 
vantages, and  keeping  up  a  spirit  anil  cneigr  for  improvemeni.  hi  short,  >lr.  Collins  was  like 
the  register  rtf  all  the  new  ac«|uisilions  uiadt'  in  the  mnihematirai  M  ieiicc* ;  the  in.ig^i.-iiw  to  which 
the  curiuiu  had  Aequent  leooone).  which  acquirtxl  hiu>  tltc  sppell.ition  of  tlic  tuj^U'-h  Merscr.ne. 
And  had  not  tome  of  hii  OOtrrrspt m'ents  obliged  him  to  conceal  their  communicatioa*,  Ihcie  could 
htive  been  no  dispute  abtnt  the  priority  at  the  faneiM!on  of  a  medMd  of  analyst,  (he  henmr  of 
which  ('.irn'it;.  belonged  to  Neve  ton  >  as  appear';  tnjia  tlic  pjixrs  printed  in  Collins'*  Conuneticiuai 
EpistolicutQ  i  a  work  which  was  made  out  £rotn  the  letters  left  in  puctcwian  of  tbi*  author. 

Mr.  Collhi*  wrote  and  puUlihed  biraielf  a  variety  of  uiefiil  worlu :  aa.  An  Innaihiciion  to  M«Tt- 
rliaiits"  Aivotints,  iic.  UiSi;  The  S<-clor  ou  a  Quadrant,  16"j8;  Geometrirnl  Dinl!;;-.  '.f'yg-,  Tlie 
Mariner  s  PLiio  Scale  new  plaim-d,  \Gi9 ;  also  several  ingenious  papers  pruned  in  tJie  iUd.  Traus. 
beaidesaomensefiilcomnwrdal  tnct*,  h%%acoqlafafetoifaepq  blic. 
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progresnon,  the  reaolfends  as  to  iiist,  ieoond  w  tbirdt  tee.  diflerenoesj, 
P»i»i>flte  the  law  s  oC  ihe  pure  powers  of  an  arithmetical  progression,  of  the  same 
degree  as  the  lughcsi  power  ur  first  tenn  of  the  equation.  £s.  Gia.  In  this 
equation,  caa  —  3  ao -f- 4  o  =  JV",  , 


X. 

I  d  ir. 

2  dif. 

34S& 

If  a  "be  s=  < 

■■  10  yihen  A',or  Uic" 
9  /  nbsotutenum- 
8  >  bers,  or  resol- 
7  1  vends,  will  be 

.   6  J  foandtobe  . 

740 
522 
■  352 
224 
132 

218 
170 
128 
02 

48 
42 
36 

6 
6 

To  wit,  the  3d  ditterences  of  those  absolutes  are  equal,  m  in  the  cubes  of  aa 
arithmetical  progreasion. 

To  find  what  reletkm  those  differences  have  to  the  coefficients  of  the  equa- 
tion, it  is  best  to  hvc^'m  from  an  unit.  Now  in  any  arithnielical  progression  if 
you  multiply  numbers  by  pairs  you  shall  create  a  rank  of  numbers  whose  2d 
differences  are  equal ;  and  if  by  ternuiea,  tfaoa  the  ad  dU&renoes  of  thoae  pro. 
duds  shuli  be  equcl.  And  how  to  find  tlie  gr^t(»t  product  of  an  arithmetical 
projlTe«>ioi.  of  ;i!iv  number  of  terms,  having  any  aimmon  difference  n?!signed, 
conUiincd  in  any  number  proposed,  is  shown  by  Pascal  in  liis  Triangle  Arithme- 
tiqne,  where  he  applies  it  to  Uie  extnedon  of  the  roota  of  simple  powers.  It  is 
manifl  >t  how  this  rank  may  be  easily  carried  on  by  addition,  till  you  haves 
resolvcnd  cither  ofjnnl  or  trrrater  or  less  than  that  proposed. 

When  you  have  a  greater  aiul  le^,  you  may  interpolate  as  many  more  terms 
in  the  arithmetical  progre^-sion  as  you  please,  Tie.  Subdivide  the  common  differ- 
ence and  rcnd«  it  leas  j  than  renew  and  find  the  rcsolrends,  w  hich  are  easily 
obtained  by  the  powers  and  their  roefRcirnts,  which  are  supposed  knowi,  and 
may  be  readily  raised  from  a  table  of  sqiJJires  and  cubes,  Sec.  By  this  means  you 
may  obtain  divers  ffgurea  of  the  root ;  and  then  the  genenl  method  of  Vieta 
and  Haniot  proceeds  mote  eatily ;  and  after  any  figure  is  placed  in  the  root  by 

Mr.  CoH'mVs  birth  and  eariy  prrjsjx  tt.?,  liUe  Uuiic  <if  many  otjjer  great  iiitii,  \\\tc  hut  low  atiJ 
Imrable.  He  was  bom  at  Wood  i-jioii  iieiir  Oxlojd  iii  tijS*,  onditt  ]£}Tar«  ci  ;";f  vas  put  ap- 
prendce  tn  a  booluclter  ia  this  d^'  i  but  iqjpesring  -to  have  a  icnnrkabie  turu  tbr  liie  rorcfaankal 
md  nKMlienwilcjil  idencm,  he  was  Vkea  under  tke  jwotectian  of  a  Mr.  Vbar,  a  pcntoii  who  Hivw 
\L  r.,l  I  .iri.:»v  lii  s;-,  u  liii  li  u  (.te  placetl  in  (Viflonit  po>iii<ins  in  tlie  giiriL-ii', ;  .intl  uiu|..t  h:in 
Mr.  t^Kiin  made  nu  sin.ill  pnignr^s  in  iiialbc-m.-lirs.  In  th*-  cx'ur.s:  <.f  the  livil  wur-*  I;l  woiil  tn  iea 
fyt  teveo  Jtm,  ImU  still  prij«icmtt.tl  his  fmoiiritf  study  ;  m  <l  on  h-.y,  rcitwti  lie  :i>.st'.nH-il  llic  prufeincn 
0f  an  aoouunlaoi  and  civil  cqgioecr,  gixiag  bit  advice  and  diiwctionx  ia  nice  ami  cTttic;il  In^--  , 
luting  to  matleii  of  oolmiiaiiWj  cf  acenmUt  and  of  enginecrii^  till  the  time  of  his  death.  vhicH 
'  lMVf«»d  ia  tlw  7«>r  16'S5,  io  dw  j^th  jrear  of  bi<  1^. 
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means  of  the  attbsequent  diriitend  and  divisor,  it  taaf'  eerily  be  known 
whether  the  figure  so  assumed  be  too  great  or  too  little. 

After  one  mot  is  Dbtained,  the  methods  of  Huddcn  and  others  will  depcen 
the  equations,  .so  as  to  obtain  more,  and  <x>Dsequently  all  of  them. 

The  author  of  ttiis  nsnmtive  oomidas  that  the  conic  sections  may  be  pro- 
jecteil  from  lesser  circles  of  theaphcfe,  and  thence  easily  describod  by  points; 
and  that  by  their  intersections  some  spheric  problem  is  dt  tfrmiiicd.    Ac  rord 
ingly  he  found  that  this  following  problem,  according  to  the  various  situation  of 
the  eye,  and  of  the  projecting  plain,  wootd  take  in  all  caaea^ 

Tlic  (lif^tances  of  an  unknown  star  being  given  from  two  stars  of  known  de^ 
clination  rtrul  right  asceoncMts  the  dedination  and  n^t  afloension  of  the  un- 
known star  is  required. 

And  he  observes  that,  admitting  the  medianism  of  dividing  the  periphery  of 
a  circle  into  any  number  of  equal  parts,  or,  which  is  equivalent,  the  use  of  a  line 
of  cortl-,  that  this  jjroblcin,  wherever  the  eye  be  placed,  may  b$  resolved  by 
pbin  geometry,  and  yet  the  eye  be  so  situated  as  to  determine  it  by  the  mter- 
aectiona  ai  the  conic  sections;  consequently  these  points  of  intersection,  the 
qiedea  and  position  of  the  figures  being  given,  may  be  found  without  descril)- 
ing  any  more  points  than  those  sought;  and  the  lengths  of  ordinntes  falling 
from  thence  on  the  axes  of  either  ligxu-e  be  calculated  by  mixed  trigonometry ; 
and  hence  likewise  the  roots  of  all  culnc  and  biquadratic  equations  be  found  by 
tr^;onometry.  For  having  from  the  Mesolabe  of  Sluse  the  scheme  that  finds 
these  roof!,  if  then  be  required  to  fit  thn>e  section'?  into  cones,  which  have 
their  vertex  either  in  the  centre,  or  an  assignetl  jx)mt  in  the  surface  of  the 
sphere,  to  whidi  they  relate  as  projected,  and  proceed  to  the  resolution  of 
the  problem  proposed :  and  how  to  fit  in  those  sections,  see  the  seven  books  of 
Apo!!. Hiivls  or  of  Mydorgiiis,  the  third  volume  of  Descartcs's  Letters,  or  LeO* 
taudi  Geometrica  practica,  or  Audcrsodii  Exercitat.  Gcometricae. 

As  to  the  proUem  itadf,  it  ia  determined  on  the  sphen  by  the  intenectiona 
of  the  tw  o  lesser  cirdes  of  distance,  whose  poles  are  the  known  stars.  And  thia 
problem  has  divers  pjeometrie  ways  of  bohition.  As, 

1.  By  plain  peometrj';  supposing;  a  plain  to  touch  the  sphere  at  tiie  north- 
pole,  if  the  eye  be  at  the  80ttth-p(»le,  projecting  those  circles  on  the  said  plain, 
they  are  still  circles,  by  reason  of  the  sub-contrary  sections  of  the  visual  cones, 
whose  centre.  f.iH  in  tlie  sides  of  tlic  rijrht-lined  nnc^e.  made  by  the  prnjerfed 
meridians  llial  pa^s  through  the  known  stars ;  and  thus  llie  probicm  >s  easily 
solved. 

4.  By  conic  geometrj";  In  one  case  it  may  be  done,  by  plaeinf?:  the  eye  at  the 
centre  of  tlie  sphere,  and  prajectiug  as  before}  viz.  vheu  the  longer  axes  of  the 
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figures  bdng  produeed  roefA  above  the  vertex.  Here  the  problem  is  deter- 
mined by  the  intersections  of  two  conic  sections,  of  whidi  a  circle  cannot 
be  one,  unless  its  centre  be  in  thf  axis  of  fhu  other  fipire.  And  in  t!ii*  -<ji-(md 
case,  tliese  points  of  inters>ef;tion  fall  in  the  same  right  line  or  projected  raeri- 
dian,  as  they  did  before,  bot  at  a  more  remote  distance  from  the  pole,  via.  in 
the  former  supposition  the  solar  distance  was  measured  by  a  right  line,  that  was 
the  (louMe  t.incent  of  half  the  arch;  here  it  is  the  tatipent  of  the  whole  arch. 
Hence  it  is  evident  iiow  one  projection  may  produce  another,  ^ca  infmitc  otherii, 
by  altering  the  Bcale}  and  how  ihe  lesser  cirdcs  m  the  stereograpbic  pro^ectkm 
help  to  describe  the  conic  sections  in  the  gnomonic  projection ;  but  to  reduce 
the  matter  to  one  common  raditis,  if  we  snpposc  two  spheres  equal,  and  so 
placed  about  the  same  axis,  that  the  pole  of  the  one  shall  pai>s  through  the  cen- 
tre of  the  other,  and  the  tangent  plane  to  pass  through  the  said  oentre  or  pote, 
and  that  a  lesser  circle  has  the  same  position  in  the  one  as  in  the  otlicr;  then,  if 
the  eye  be  at  the  south  pole  of  the  one,  it  is  at  the  centre  of  the  otiier;  and 
any  projected  meridian  drawn  from  the  projectetl  pole,  to  pass  through  both  ilte 
prpjections  of  these  leaser  cirdcs,  the  dBstanoes  of  the  points  of  mtersectiim  are 
the  tangents  of  the  half  and  the  whole  arch  of  the  meridian  jk)  intersectal.  But 
as  to  the  points  of  intersection,  whirh  determine  tlie  problem  proposed,  they 
may  be  found  witltout  the  aid  of  the  former  way,  from  a  gnomonic  and  stereo- 
grqihic  method  of  measuring  and  siting  off  the  sides  and  angles  of  qplierical 
triangles  in  those  projections,  which  is  necessary  In  uliat  follows. 

3.  If  the  problem  is  to  be  performed  by  mixed  geometry,  as  by  a  circle  and 
either  a  parabola,  hyperbola,  or  ellipsis,  the  cirde  may  be  conceived  to  be  the 
sub-contrary  section  o£  a  cone  prujected  by  the  eye  at  the  sooth-pole,  and  any 
of  the  rest  of  the  sections  hv  the  eye  at  the  centre  of  the  sphere. 

4.  If  by  any  ot  the  conic  sections  however  situated,  the  projecting  plain  may 
remain  the  saroe,  but  the  eye  must  be  in  some  other  part  of  the  surface  of  the 
aptnaie,  and  not  in  the  axis. 

////  Account  of  Booh.    N'  46,  p.  9^4. 

I.  Prsludia  BoLanica  Robert!  Mocison*  Sooti  Abcrdoncnsis.  Londiiii. 
1669,  8vo. 

»  Robert  Moriioa,  one  of  the  most  celebnted  botanist!  of  the  )7tli  oratmy,  wa<  a  native  of 
Aberdeen  tn  Scotbnd.  wtwre  he  wm  bora  in  the  jar  l€iO.   In  thn  tuiit-mltjr  he  isok  his  depee 

orni.i>ti.T  of  .irf^.  If.fxliii;  .1  :,;rL>[-,^  ■in-Iiii.i'ion  for  the  stud)  fiC  l'liri<',  .ini!  mnri-  [  .'rtii  i,!,irly  Tur  tlj.it 
oi  huuity,  Ik:  wetis  la  I'dxu,  uht  rt;  iic  obuiiiied  the  degree  ot  doctor  ot  pii)stc.  llij  ic-put.itum  i_s  a 
bul^uiUt  induced  Gastrn  Diike  of  Orlejinji,  an  nilniirtTcf  that  sttxiy,  to  give  liim  the  diri<  (inn  i  !"the 
Boyat  Cankn  at  SJm.  Alter  tlx  death  jrf  the  J^oke  of  Odeant  he  cMiemtoEogluid^  iat^ 
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This  prelude  of  tMi  excellent  botanist  oodmsIs  of  two  puts  $  the.ficat  give»tM 

an  alphabetical  catalogue  of  all  the  plants  m  the  royal  garden  of  Blois  in  France, 
as  the  same  was  cnrichefl  by  the  munificence  and  encntimjjpmcnt  of  the  most 
iliustrioas  prince  Gaston^  iate  duke  of  Orleans,  with  3(k>  plants,  in  the  space 
■  of  five  yean,  by  the  singular  care  and  skill  of  our  author;  who  in  this  cataloguo 

has  not  only  given  a  succinct  dcscrijjtion  of  the  plants  here  enumerated,  but 
ako  hv  certain  m:irk?  di'stinfT'jishcd  the  pcrcnnisd  ones  from  the  annual:  adding 
60ine  general  observations,  collected  from  tlje  garden  above  mentioned,  very 
neoessaiy  and  useful  to  all  that  are  studious  in  botany. 

The  second  contains  some  animadversions  not  inconMderable,  both  6n  the 
Pinax  of  Gasp:ir  Bauhinus,  showing  his  mistakes  a«  well  in  the  digesting  as 
iij  the  naming  of  plants;  and  on  the  tluce  volumes  of  tlic  Universal  Ilistory  of 
Plants  of  Johannes  Bauhinus. 

To  which  is  anne.tcil  a  dia'op'ur  between  n  fellow  r  f  the  R<i\  ril  S-  ■(•tt  tv  and  the 
author/  contaiaing  on  answer  to  several  queries  proposed,  where  is  intimated 

and  on  tlic;  mtoration  of  Charlri  the  fccond,  wai  nppointnl  prcffssor  of  botany  in  the  Uni* 
rer^ity  at'  Oxford,  vf'uh  a  nabry.  »  it  »  mi,  of  200  /.  a  year  from  the  king.  He  WM  also  cbo«ea 
»  fi'llow  of  the  VLopA  College  of  PbysidattS.  tn  l6(<<;  he  published  hit  PrcAtiffa  iMtiika,  .-iitd  af- 
tervvardi  his  Vlania  VniUilijirtt.  In  l6'80  he  publi'ilKd  ilie  second  voliune  of  liis  IJiitnria  PtoHta- 
rm,  (poipoiely  delating  the  fint  voliune,  wbtch  related  to  trees  attd  Utrab*.)  He  died  before  the 
pttMicitliat  vl  t6»  tUnS  fdnme,  whitb  wm  com^ktei  hy  At  euv  of  the  tMer  IMnit.  wIm  aiie« 
celled  him  ill  the  niatiagcineiu  cf  llic  Oxfortl  Gattlen.  Hi*  (Watli  was  occasioned  by  au  uiifurlUData 
hniisL-  wbirh  he  received  from  the  pole  of  a  couch,  while  crossing  a  street  ia  l>nndon,  whither  he 
•  had  gone  in  ortliT  to  rxpc-di(e  the  ccccssaiy  5ub«crijjUt)iis  lor  tiie  tonliiiiuilion  of  l.is  work.    He  wu 

ia  the  tisd  year  of  hit  i^e  when  thb  ewnt  took  place.  It  is  reiu;iil>able  tlut  the  celebrated  Tounie- 
fert  (ficd  in  cenMequenoe  ei  a  shignlar  noddtat  wMcb  tMppmed  t»  bim  in  the  itrueii  at  Psrii. 

MorUon  is  uid  Lo  have  bean  of  ui  Mtifltfo  and  eaikn^le  dMmolcr,  and  of  gteat  pIsiimCM  nd 
Minpiicity  of  mrair.cH. 

His  boiaiiieal  methgd  or  cystetn,  which  waa  ititendcd  for  a  nattml  cr.c,  i..!-cn  from  i\  c  linir, 
butUi  ia  this  respect,  Mcoidiiig  lo  the  opinloQ  of  an  cminciu  botanical  crii' ,  t.:  i<  a  iMtcritHT  to  that 
ef  Ciesafpiinw,  both  in  the  plan  and  exemliont  it  is  clt^^ijid  with  a  niut(i|>!.Li<>  .>:'  cbarnrtcn,  and 

the  cl  '.•'scs  arc  nol  sutHciently  divdtiguished  froiij  each  otlicr:  hcucc  it  is  exiionioly  iliiKiulf  in  ])i,irtii.x?, 
and  was  ilicvH'ore  not  adopted  by  .  iiy  iuccccditig  writer  cxiepl  Hobart,  who  in         cumplctud  the 
'  '  HiMoria  l'!.mt.iii:iii,  .ind  by  an  annnynioiis  author  uiuM-  wpik  appcari-d  iii  1*S0.    laipcitl't  t  liuw- 
errr  ;.s  ii  iliis  ^)^:' ni,  it  bat  fumiislied  many  useiiil  biuu,  which  Inter  faglmtiita  fcavo  not  faj]i.-d  to 
U.n-,  Toomcfbrt,  and  Linnieus  have  nicce»ivcl]p  been  indebtud  to  the  prior  taboun 

of  M.iri-.!.:. 

It  is  rmiarkiibie  that  Mori)^,  during  ttie  invc»iig^Uuiu  tiecmaiy  ior  the  contiuuatioa  cf  hi»  Hi> 
irtU  Plontaram,  imagined  that  a  nrv  plant  had  been  ditcotreml  by  the  jniuog^  Robait  in  the  neigli- 
I'OUrlKMKi  of  O^ttinl,  and  in  coniequeaoe  aimounccd  it  in  his  with  murh  sjlisi^K'tioii,  .i^  a 

iwra  rf  inaudila  pSautit."  On  farther  esaminaiion,  liuwe^er,  it  wa*  tmAly  ptuvcd  that  it  was  im^ 
<  Icr  than  the  S.imolus,  (Samoliiii  ValeratHli  of  modern  iiolaxqr)  flplaatliy  DO meni.  VC17 mooAi* 
nv>n  itt  waiei)-  Mtu^tioot  in  nun/  parts  ut  England. 
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the'liflst  fgmtni  method,  taken  iiponi  iwtnre  itadft  of.  dtgeating  all  plants,  and 
reducing  them  to  certain  classes  or  heads,  according  to  the  diiierenoe  of  ihdr 

seeds,  [xxh,  and  flower'. 

CI.  bolitiasii  •  Piajliitio  in  Ltbrum  dc  Homonymis  Xlyles  latricc:  Ejus- 
dem  de  Hinio  Jodicium. 

This  book  is  an  introduction  to  a  larj»e  volume,  coinpostxl  by  tlie  famous 
Salmasiu!!,  and  now  in  the  hands  of  Messieurs  Lnntin  and  Dc  In  ^Tnre;  the 
volume  gives  aa  account  of  the  many  and  great  miatalces  liitherto  uiailc  in  the 
histoiy  of  plants  widi  icspect  to  the  naming  themt  in  which  it  has  come  to 
pass,  that  several  names  being  often  given  to  one  and  the  same  plant,  and  «in« 
versa,  one  nnd  the  same  name  to  different  i>lant.s,  there  has  ensued  a  great  and 
dangerous  confusion  in  that  large  part  of  tlie  Materia  Medica,  bigiily  requiring 
to  be  rectified.  Now  to  tiiat  work  this  pidkoe  prepares  the  waj,  1^  shcfwing 
to  the  stu<liou8  in  botany  and  medicine,  the  argument,  order,  attd  usefuhiess  of 
the  same,  inters[>ersing  the  causes  and  oriL'in  of  iho^e  manv  emm  w  hicli  Imth 
ancients  and  moderns  have  fallen  intu  upon  this  .subject;  as  also  tlie  negligence 
of  those  aacientB,  the  progress  of  physic  among  the  Romans,  and  the  age  of 
the  chief  writers  cm  this  argument;  adding  also  the  author's  opinion  concerning 
Pliny,  what  is  to  he  appro\  ed,  what  to  be  condemned  in  htm,  and  how  far  we 
arc  to  proceed  in  the  atiimration  of  tliat  w  riler. 

IfUiructioJis  concerning  the  L\sc  of  Pendulum  Watches,  for  Jimiing  the 
Longituih'  lit  Sfii.    By  M.  Uvvgesh,    N'  47.  P-  9^7- 
These  in.slructions  were  first  publisiied  by  ISI.  Huygcns,  and  aftcnvauls 

*  Satonoiii*  i»  luucb  better  known  as  a  critic  and  philolog^t  tbaa  ts  a  writer  on  nit^ect^  (elative 
to  natund  Yoaaif  ud  medicine.  He  w»  bom  at  Seowr  (not  SMSuur)  in  \S9S,  itudied  at  Pmis, 

beranv  n  ronvcr;  to  l!i<-  Frcti-^l  iiU  R'li;-ion.  ant!  \v;>^  iiriilL->si;r  of  )ioiite  littrrntun;  at  Ix-ydcn,  frum 
wUente  he  removed  Im  Slockliolnx  &t  Uw;  inv>uiion  ol  Uutt-n  CiiriiUEa,  but 

Holland.  Htt  «!■  employed  by  Charles  II.  to  write  (U>49)  a  defence  ot  bis  lather  (Charies  I.)  and 
df  kingly  govcnmqta.  Tbii  tmiqilit  on  Milton'i  tuamm  reply,  Both  tbeise  tracts  •«.eit 

written  !a Latin,  of  the  knowtedgie  and  me  of  whki).  In  iti  bighcu  degree  of  purity,  encb  p,trty  had 
furlif  iL-i.t  rtii'.nti  r.i  l-Di^r.  liKt  ^^iIt:ln  s  .styU-  \v;l^  most  admired,  and  'his  cimitruuncir  (.ircordiiig  to 
some  biographers)  accelerated  Salmasius's  death,  whicli  happened  while  he  wm  nt  Spii  la  J6i3. 
TUa  event  bowever  (it  ii  bigUf  probalile)  wn»  diiefijr  aitributable  to  the  m  J  <ieca}-  of  kii 
constitution  from  excessive  application  to  literary  pursuits.  Thii  ctninent  Frcucb  ciitic  began  to 
exercise  hi*  pen  at  a  very  early  pcTiod  of  life,  appearing  as  aa  author  when  no  mon;  than  15 
yeari  of  age.  A  list  of  his  writings  is  to  be  found  in  alniosl  every  v.  -  i  k  <  m  l  ir  !  r.ujhy.  Aliliwij^h  lie 
WM  not  a  pbjrsiciaa,  he  puUiihed  otiier  ireatiMa  faeiidct  that  above-mentioned,  on  nibjeiu  relative 
to  natunl  hialoij  nd  mcdidnet  tic  Exncitattones  mimatae  !a  Solnram.  ifspj  (a  bige  and  learned 
commen1.''rT  on  f!ir  v  r-ings  of  the  elder  Pl'my  )  Tntcqiictnl'io  Ilirip'H^ni!-  At'f.or.  7P,  Sect.  iv.  I(v.t0, 
aiul  De  Annis  dimactcricis,  lOYfi.  In  this  last  treatise  there  are  many  obicrvatiuiis  on  longevity, 
«ndiB(lii«»  atwdlaainhiBQlberimkf,  iheK U  a  net  find cf  enidiika. 
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altered  and  enlarged,  by  two  aninent  memben  of  liie  Sodeljr,  at. 

folBvvs: 

1 .  Those  who  intend  to  make  use  of  pendulum  watches  at  sea,  nnist  have  two 
of  tiiein  at  least,  that,  if  one  of  them  should  by  accident  or  neglect,  or  long 
use,  happ^  *o  fiiil,  there  may  still  lemain  one  for  ine. 

2.  They  must  procure  C!;ock\  information  of  flu-  unture  of  the  inward  parts  of 
the  watches,  the  manner  of  winding  them  up,  and  how  to  set  the  indexea  or 
bands  having  the  hours,  minutes,  seconds,  &c. 

8.  The  mtches  on  ahip^boaid  are  to  be  huqg  in  a  doae  plao^  where  they 
may  be  most  free  from  moiature  or  duit,  and  out  of  danger  odTbdng  diaordered 
by  knocking  or  touchinig, 

4.  Before  the  watches  be  brouglit  on  ship-board,  they  should  be  adjusted  to 
keep  mean  time,  the  use  of  them  being  then  most  easy.  Yet  if  time  or  con- 
vcniency  for  this  purpose  be  unntini',  they  may  notwithstanding  be  mod  at  sea 
with  equal  certainty,  providixl  you  know  how  much  they  go  too  fast  or  too  alow 
in  24  hours. 

5.  To  adjuak  or  regulate  the  watdie*  to  keep  equal  or  mean  tine :  take 

notice  that  the  sun  or  the  earth  passes  the  12  signs,  or  makes  an  entire  revolu- 
tion in  the  ecliptic,  in  nearly  365  days  5  hours  49  mtu.  and  tliat  those  days 
reckoned  from  noon  to  noon  are  of  iSifennt  leqgtha.  Now  between  the 
longest  and  the  shortest  of  those  daya,  a  day  may  be  taken  of  audi  a  length  aa 
365  sufh  ciavs  5  hours,  &c.  the  same  numbers  as  before,  may  be  equal  to  that 
revolution :  And  this  is  called  the  equal  or  mean  day,  according  to  which  the 
watches  are  to  be  adjusted;  and  therefore  the  hour  or  mninte  Aown  hf  tihe 
watches,  though  they  be  perfectly  just  and  eqoal,  must  needs  differ  alnoost  eocu 
tinually  from  thobi-  that  are  shown  ^  v  t1:p  >Hin,  or  are  reckoned  aceording  to  his 
motion.  But  tliis  dift'crcnce  is  regular,  aud  is  otherwise  called  the  equation,  a 
table  of  which  for  the  year  you  must  be  provided  with.* 

By  this  table  you  will  always  know  what  o*cilo^  it  is  by  the  sun  preotady, 
and  consequently  whether  the  wateheK  have  been  set  to  the  right  measure  of  the 
mean  diiy  or  not,  using  tlic  table,  as  follows:  When  you  first  set  your  watch 
by  the  sun,  deduct  from  the  time  observed  by  the  san  the  equation  adjoined  to 
tliat  day  of  the  month  in  the  taUe,  and  set  the  watches  to  the  renwining  hours, 
minutes  and  sccontU,  thai  is  the  watches  are  to  be  set  so  much  ?!o\ver  than 
tlie  time  of  the  sun,  as  is  the  equation  of  that  day  j  so  that  the  equation  of  the 

•  A  general  table  of  tht  eqastian-cftinMii  for  ev«jdajr  in  the  year,  was  here  inserted  in  the  ori- 
gjimli  but,  bd^g  my  erroneous  in  emj  VDOiber,  it  n  omitted,  md  wilhowt  nippljritig  ittplacA 
*  irithodwH,  because  evcr]r  jrcar  requires  a  diflbatliet  of  muilMn!,  Areadi  day  of  theyein. 
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day,  added  to  the  time  of  Ihe  dock,  gives  the  true  time  by  the  sun.  And  wliea 
•fter  WMiM  dqrs*  yoa  desire  to  kfjow  by  the  watch  the  time  by  the  son,  add  to 
the  time  showTi  by  the  watch,  the  equation  of  that  day  ;  and  the  ap^^regntc  will 
be  the  time  by  Uie  sun,  if  the  watch  has  been  well  adjusted  alter  tlie  measure  of 
the  mean  days ;  for  the  doing  of  which,  this  will  be  a  cxmvenient  way :  Draw  « 
ineridjan  line  on  a  floor,  then  hang  up  two  plummets,  each  by  a  smatt  thread  or 
wire,  rfircctly  over  that  meridian,  at  about  2  feet  from  each  otlier.    When  the 
middle  of  the  sun,  the  eye  beit>g  so  placed  as  to  brioig  both  the  tlireads  into 
one  line,  appean  to  be  in  the  aame  line  enctty,  then  itnmediatdy  set  the  watdi, 
not  precisely  to  the  hour  of  12,  but  by  so  much  less  as  is  the  equation  of  tliat 
day  by  the  tahle.    Ex.  gr   If  ^t  ivere  the  12th  of  Marcii ;  the  equation  of  that 
4lay  beingi  by  the  tables  e  niin.  3  iec.i  these  deducted  from  12  hours,  the  re> 
im^idar  will  be  11  howi  91  inin.  57  aec.;  towhich  hoon,  ffiinutca  and 
aet  the  index  of  tiie  watch  :  Then  after  some  days  observe  again  in  the  same 
manner,  and  likewise  note  the  hour,  min.  and  sec.  of  the  watch;  to  which  add 
the  equation  of  these  days  taken  out  of  the  table ;  and  if  the  sum  make  just  l% 
hoori,  ihe  watch  is  adjusted  to  the  right  measure}  but  if  it  difler,  then  divide 
the  minutes  and  seconds  of  that  difference  by  the  number  of  the  days  betweea 
the  two  observations,  to  get  the  daily  difference.    Suppose  this  second  observa- 
tion to  have  been  made  the  20th  of  March,  viz.  8  days  after  the  first,  and  find> 
ii^  that  the  middle  of  the  sun  being  seen  in  the  meridian  in  the  aame  line  witli 
the  two  threads,  the  watch  points  oat  llh.  51m.  7MC.i  now  the  equation  of 
the  20th  of  March,  by  the  table,  is  10m.  40sec.,  which  being  added  to  the 
time  shown  by  the  watch,  gives  I2h.  1  m.  47  sec.    If  this  had  been  just  12 
hoon,  the  watch  would  ham  been  weO  atyusted,  but  being  i  min.  47  see;  moTQ 
than  12,  it  has  gone  so  much  too  tuH  in  8  digw:  and  these  l  min.  47  see.  that 
is  107  sec.  being  divided  by  8,  there  comes  13|-sec.  for  tiie  difference  on  every 
24  hours;  which  difference  being  known,  if  you  want  time,  or  jaax^  no  mind 

to  take  the  penia  to  ad|ast  the  watch,  note  only  the  daily  difference,  andfCgiH  4 

late  yourself  accordingly.    But  if  you  would  adjust  it  better,  remove  the  leas 

weight  of  the  pendulum  a  little  downwards,  which  will  make  it  go  slower ;  and  .' 

then  observe  anew  by  the  sun  as  before.  If  it  had  gone  too  slow,  you  must  have 

removed  the  weight  a  little  upwards.  And  diis.  is  of  such  importance  in  find. 

ing  the'longitude,  that  if  it  be  not  observed,  you  may  sometimes  in  the  space 

of  three  months  raisreckon  7  degrees  or  more,  and  yet- without  any  fault  in  the 

watches;  which  under  the  tropics  will  amount  to  at>ove  400  English  miles. 

Having  shown  how  the  watches  may  be  adjusted  at  land,  or  bow  tbeif  daily 
difierence  may  be  known,  next  follows  how  the  same  may  be  done,  when  a. 
vessel  rides  at  anchor,  it  being  hardly  practicable  when  she  b  under  sail.  ^In 

VOL.  I.  X  X 


Digitized  by  Google 


34d 


rnrLosorniCAL  transactiok*. 


[anho  \66g. 


the  morning,  when  the  sun  is  just  lialf  above  the  horizon,  note  what  hour,  tnin. 
and  sec  die  walch  ixwits  tt,  if  it  be  going ;  if  not,  set  it  a-going,  and  put  the 
indexes  at  what  hour,  min.  and  sec.  you  please.    Let  them  go  till  sun-set,  and 
when  the  body  of  the  sun  is  just  hrilf  under  the  horizon,  obser\'C  what  hour, 
min.  and  sec.  the  indexes  of  the  watch  point  at,  and  note  them  aUo;  thsa 
reckon  how  many  honn,  &&  are  paaaed  fay  the  wateh  between  the  ofaservatloas; 
whidi  is  done  by  adding  to  the  evening  observation  the  hours,  &c.  that  the 
Biominp:  ob5er\'ation  wanted  of  12,  or  24,  in  case  the  hour-hand  has  in  the 
mean  time  passed  that  hour  once  or  twice;  otherwise,  the  difference  only  gives 
the  time.  Then  take  the  half  of  that  number,  and  add  it  to  the  hoitri,  tec.  of 
the  morning  observation,  and  you  will  have  the  hours,  &c.  shown  by  the 
watch,  wiien  the  sun  was  in  the  south  ;  to  which  add  the  equation  in  the  table 
belonging  to  that  day,  and  note  the  sum.    Then,  after  some  days  do  ttie  same  r 
and  if  the  hour  of  this  hat  day  be  the  same  as  noted  before,  your  tmtch  is  wdl 
adjusted ;  but  if  it  be  more  or  less,  the  difference  divided  by  the  number  of  day* 
elapsed  between  the  two  obsen'ations  will  give  the  d;iih'  diff<?renoe. 

Instead  uf  the  sun's  rising  and  setting,  yuu  imy  lake  two  equal  altitudes  of 
the  sun,  before  and  after  noon,  and  having  noted  tiie  time  given  by  the  watcfaea 
at  the  time  of  both  the  observations,  proceed  with  it  in  the  same  manner  as 
above  directed  for  obscn'ing  the  sun  in  the  horizon.  In  either  of  whieh  way* 
there  may  be  some  error,  causeil  by  the  sun's  refraction,  which  is  inconsiderable, 
and  therefore  need  not  be  noticed. 

6.  By  means  of  these  watdies,  to  find  at  sea  the  longitude  of  the  plaee  where 
you'are. 

Give  to  each  of  the  watches  a  name  or  a  mark,  as  A,  B,  C ;  and  before  you 
snl  set  them  to  tiie  tune  observed  by  the  sun  in  the  place  whence  you  are  de- 
parting, allowing  for  the  equation  of  the  day  where  you  make  the  ob9er\ation  ; 
which  day  ymi  an?  to  note,  if  the  watches  be  not  well  adjusted ;  otiierwi^  it  is 
not  necessary.  Then,  after  being  at  sea,  and  desiring  to  know  the  longitude  of 
the  place  wliere  you  are,  that  is,  how  many  degrees  the  meridim  of  that  place 
is  more  easterly,  or  westerly,  than  the  meridian  of  that  place  where  you  set  the 
watches;  observe  by  the  sun  or  stars,  the  tune  of  the  day,  as  precisely  as  is 
possible,  and  note  at  tlie  same  tunc,  to  what  hour,  minutes  and  sec.  the 
watches  point,  which  time,  if  the  watches  be  not  set  to  the  right  measure,  is  by 
the  known  daily  difference  to  be  adju-tcd;  adding  the  et|uation  of  the  prr-cr  t 
d;iy,  which  gives  the  time  of  the  day  shown  by  tlte  sun,  at  the  place  where  the 
watches  were  set :  And  if  this  time  of  the  day  be  tl>e  same  with  that.observiMl 
where  you  are,  then  you  are  under  the  aame  meridian  with  the  place  where  the 
watches  were  set  by  the  aun  { ^  if  the  time  of  the  day  observed  where  you  are^ 
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be  greater  than  that  diown  by  die  wal3che$,  you  are  oome  umler  a  naone  eastcriy 
VKridiani  and  if  k-ss,  you  arc  come  under  a  more  westerly.  And  oouttting  tar 
every  hour  of  diffcn-ucc  of  time  15  deprt-es  of  lonj^itude,  and  for  every  minute 
15  minutes  or  of  degree,  you  will  then  know  how  many  degrees,  minutes, 
te.  tfiB  Mid  meridians  WSer  (rom  each  other. 

7,  To  find  the  time  of  the  day  at  sea. — ^This,  it  has  been  6howD  above,  is 
necessary  for  finding  the  longitude,  which  time  you  must  ubserve  as  precisely 
as  possible ;  for  every  minute  of  time  that  you  misreckon  makes  a  fourth  part 
of  a  degree  in  longitude,  winch  amounts,  near  the  etjuator,  to  above  15  English 
miles,  but  less  elsewhere.  Wherefore,  to  find  the  time  of  the  day  with  cer- 
tainty, you  are  not  to  tnist  to  the  observation  of  the  sun's  {rrcatest  altitude, 
thence  to  conclude  that  it  is  just  noon,  or  tliat  tiie  sun  is  in  tiic  south,  unless, 
bdng  between  the  tropics,  yon  have  it  just  in  the  aenith;  for  die  sun  bring 
near  the  meridian,  remains  for  some  time  witliout  any  sensible  alteration  of  his 
altitude;  much  less  are  you  to  rely  on  the  sea-compasscs  for  finding  the  precise 
time  of  noon ;  neither  are  the  astronomical  rings,  or  otiier  sorts  of  suti-diais, 
«!iaot  enough  for  stiowing  the  timeto  minutes  and  seoomds.  But  it  is  better  to 
observe  the  sun's  altitude  when  lie  is  in  the  ea-st  or  west,  for  there  his  altitude 
changes  in  a  short  time  more  sensibly  than  before  or  after;  and  tiius  from  the 
height  of  the  pole  and  the  dedination  of  the  sua,  the  hour  may  be  calculated. 
Yet  as  this  calculation  is  lather  troublesome,  and  there  may  be  some  errors  in 
taking  the  sun's  altitude,  here  follows  an  easier  way. 

6.  How  to  find  the  longitude  at  sea,  by  observing  the  rising  and  setting  of 
the  tun,  and  die  time  by  the  watdies^This  way  neither  requires  the  know. 
1e4ge  of  die  height  of  the  pole,  nor  of  die  dedination  of  tlie  sun,  nor  the  use 
of  any  astronomical  instruments  ;  neither  can  the  refractions  of  the  sun  or  stars 
cause  any  considerable  error  i  the  refraction  of  Uie  morning  differing  but  little 
or  nothing  from  that  of  die  evening  of  the  same  day,  especially  at  sea. 

At  the  rising  and  setting  of  the  sun,  when  half  above  the  horizon,  mark  die 
time  of  the  day  shown  by  the  watches.  Then  reckon  by  the  watches  wluit  time 
is  elapsed  between  the  two  observations,  and  add  tlie  lialf  of  it  to  tiic  time  of 
the  rising,  and  you  mil  have  the  time  by  ihe  witGhei  when  the  sun  yen  tA 
south;  to  which  is  to  be  added  the  equation  of  the  present  day  by  the  table. 
And  if  these  together  mnke  1 2  hours,  then  was  the  ship  at  noon  under  the  same 
meridian  where  the  watciies  were  set  with  the  sim.  fiut  if  tlie  sum  be  more 
than  12,  then  was  ^  at  noon  under  a  more  westerly  meri^an;  and  if  less,  then 
under  a  more  easterly  one;  and  diat  by  as  many  times  19  degrees  as  that  sum 
exceeds  or  fiills  short  of  12  hours.  , 

X  X  3 


J48  PHILOSOPHICAL'  TKAKSACTIONS.  [aNXO  1669. 

It  is  manifest,  that  by  this  way  you  find  exactly  enough  the  longitude  of  the 
phoe  whei«  yw  irere  at  noon,  or  tbe  lime  of  the  smi^  being  in  tfae  lootli  i 
which,  though  it  may  differ  from  the  bngitiMle  of  the  pboe  whcM  you  are 
wh«>n  you  oheprrc  die  s<  ttitiu'of  ttiesun,  yet  you  may  estimate  nearenougJi  how 
much  you  have  advanced  or  changed  tlic  longitude  in  those  few  hours,  by  the 
log'linej  or  other  ordinary  practices  of  reduiniiig  the  ship's  way;  or,  which  is 
the  sorer  way,  by  tbe  degraes  pused  in  M  hoars  by «  former  da/s  obser- 

VStion. 

You  may  also,  instead  of  observing  the  sun's  rising  and  setting,  observe  the 
setting  first,  and  then  next  morning  the  rising;  nark  ing  at  both  timea  the  time 
shown  by  the  watches ;  and  find  thence,  after  the  same  manner  as  befbfef  the 
longitude  of  the  place  where  the  ship  was  at  midnight. 

Finally,  you  may  also,  instead  of  the  risuig  and  setting  of  the  sun,  observe 
befofe  and  aAer  noon  two  equal  altitudes  of  the  sun,  noting  the  time  shown  hy 
the  watches,  and  reckoning  in  the  same  manner  as  has  been  said  of  the  risiqg 
and  setting.  Yet  it  to  be  considered,  that  llie  .siin"s  altitudes  are  best  taken 
when  he  is  about  east  and  west,  »s  lias  been  already  intimated.  But  note,  that 
in  sailing  north  or  south,  yoil  take  not  the  obserrations  at  the  sun*s  rising  and 
setting,  but  when  he  is  due  east  and  west. 

9.  But  yon  may  put  the  rule  in  practice,  by  taking  two  equal  altitudes  oi 
some  known  star,  that  rises  higl»  above  the  horizon.  For  you  wdl  thence, 
aooording  to  the  rule,  know  at  what  time,  bjr  the  watches,  tiM  star  has  been  in 
the  south,  and  so  the  star's  right  ascension  being  known,  aa  also  that  of  the 
sun,  you  may  thence  easily  calculate  wliat  time  it  then  was,  which  being  com- 
pared with  tlie  time  of  the  watches,  as  before,  will  give  the  longitude  of  the 
place  where  you  were  when  yoo  had  the  star  in  the  meridian. 

10.  If  the  watches  that  have  gone  exactly  for  a  while,  should  afterwards  differ 
from  one  another,  ;is  in  length  of  time  it  may  well  happen ;  in  that  case  it  will 
be  best  to  reckon  by  tliat  which  goea  fastest;  unlei>s  you  perceive  ua  apparent 
cause  why  it  goes  too  6st;  seeing  it  is  not  so  easy  for  these  pendulum  watches 
to  move  faste  r  than  at  first  as  it  is  to  go  slower.^  For  the  wire  on  which  the 
peiididum  hangs  may  perhaps,  by  the  violent  agitation  of  the  ship,  come  to 
stretcli  a  little,  but  it  cannot  grow  shorter,  and  the  tittle  weight  of  the  pendu- 
lum may  perhaps  slip  downwards,  but  cannot  get  up  higher. 

1 1.  When  you  get  sight  of  any  known  country,  island,  or  roast,  be  sure  to 
note  their  longitude,  as  exactly  as  you  can  by  help  of  tlie  rules  here  prescribed ; 
tliat  thereby  you  may  correct  tlie  sea  maps;  and  tliat  you  may  know  how  ftr  yon 
have  sailed  fiom  any  phee,  to  the  east  or.  west.  And  if  by  any  accident  the 
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mtiches  should  stop,  yet  you  may  at  any  place,  nHmcof  tfie  loi^tiide  b  cer- 
tunly  known,  make  them  go  on  again,  and  adjust  them  there  hj  the  san,  and 

so  reckon  the  longitvuk's  from  that  meridian. 

12.  If  all  the  watciies  should  stop  at  sea,  you  must,  as  speedily  as  possible, 
set  them  going  agun,  that  you  may  kooiw  bow  much  yoo  adranoe  from  tlwt 
place  towards  the  eaat  cir  «nat»  whkh  U  of  no  small  importanoe,  nncc,  for  want 
of  this  knowledge,  yon  are  sometimes  by  the  force  of  currents  so  carried  nw'ay, 
that  though  you  sail  before  the  wind,  yet  you  are  driven  a-stem,  of  wliich  tlierc 
•re  many  instances. 

Extract  of  a  Letter,  written  by  Dr.  Edwaud  Brown  from  VtCHnat 
€07tcermng  two  Parltel'uu  or  Mock  Smu,  lately  seen  in  Hungary. 
N'  47,  p.  933. 

I  received  the  account  of  the  parhdiw  seen  January  30,  1669,  N.  S.  aboot 
one  o'clock  in  the  afternoon,  over  tlie  city  of  Cassovia  in  Hungary.  It  was 
commnnirated  to  me  from  a  liarncd  Jesuit,  called  Father  Michel,  now  in  this 
city.  There  were  two  parhdias,  one  on  each  side  of  the  true  sun,  and  they 
were  so  reqileiident,  that  the  naked  eye  could  not  bear  their  brighttMSa.  The 
lesser  b^;an  to  decay  befixre  the  otiRT,  and  then  the  other  grew  larger,  and 
continued  near  two  hours,  projecting  very  long  rays  from  it.  On  that  side 
next  the  sun,  they  were  tinged  with  a  pale  yellow;  the  other  parts  being  some- 
what obscure.  There  were  at  the  same  tJnte  seen  several  rainbows,  with  the 
a^;ment  of  a  lai^  white  circle,  of  a  long  duration,  passing  through  the  t\^o 
parhelias  and  the  sun,  and  a?!  this  at  n  time  when  the  air  was  ahnost  free  from 
clouds,  though  here  and  there  some  very  thin  ones  were  scattered. 

Of  the  Conferences  held  at  ParU  in  the  Royal  Aeodmg  for  lAe  Jv^ 
provement  of  the  ArU  of  Painting  and  Satlpture.    N"  47,  p.  95S. 

These  conferences  are  held  once  in  a  month  by  several  able'inastcrs,  mak- 
ing reflections  and  observations  on  the  rarest  pieces  in  the  king's  cabinet.  M. 
Colbert,  who  takes  a  very  prticolar  care  to  make  arts  flourish  in  FVance,  being 
^  to  vittt  those  artists  some  time  ainoe,  and  having  reoeived  an  account  uf  what  had 
been  done  in  their  meeting?:,  pxpref5sed  himself  to  this  effect;  that  as  it  was  ne- 
cessary for  the  teaching  of  arts,  to  join  examples  to  precepts ;  so  he  thought  it 
proper  thai,  from  time  to  time,  the  works  of  the  most  exoeUeiit  punters  should 
be  examined,  and  such  observations  made  on  them,  as  would  inform  others, 
wherein  the  perfection  of  a  ])icture  consists.  Which  has  been  ever  since  prac- 
tised among  them,  as  ihc  best  means  to  carry  the  art  of  pamting  to  its  highest 
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pitch.  Such  an  examination  of  the  best  pictures  discloses  inanv  secrets  of  that 
art,  for  which  there  are  no  nilcs,  and  gives  occasion  to  discuss  many  important 
(fuestiom,  hitherto  not  treated  of.  Among  the  particulars  which  have  been 
made  public  uf  these  conferences,  we  may  food  theie  foUowh^: 

First,  A  general  idea  of  the  art  of  painting;  ivhcrein  are  considered  two  prin- 
cipal parts:  the  one  belonging  to  the  theory,  the  other  the  practice,  and  the 
dexterity  of  the  hand.  Where  it  U  ohKTved,  that  the  authon  that  have  written 
on  painting,  have  not  treated  of  the  fanner  part,  how  considenUe  soever  that 
be,  in  regard  IxJth  of  the  design  and  disposition  of  tlie  pieces. 

Next,  an  account  of  seven  conferences,  six  of  which  were  made  on  as  many 
pieoea  of  Raphael,  Titian,  Paul  Verooeae,  and  M.  FkwBaw,  and  the  aeventh  on 
dut  of  the  Laocoon.  Where  are  to  be  met  with  many  curious  lemarka,  and 
among  many  others  these  following: 

M.  ie  Brun  considering  a  piece  of  Raphael,  representing  the  combat  of  St. 
Michael  witii  the  devil,  ohservea,  that  ^  expression  particularly  depends  on  the 
hodies  which  environ  the  figures;  affirming,  that  it  aets  out  the  motion  and  ac- 
tion in  the  figure  of  St.  Michael,  who  seems  to  have  life  in  this  piece:  fur, 
as  if  the  air  were  pressed  by  the  weight  of  the  body  descending,  it  cau&es  what- 
ever it  meets  widi  as  more  light,  to  be  laiaed,  and  drives  it  on  high  with  vio- 
lence. 

In  anofiuT  piece,  where  Titian  represents  the  body  of  Christ  carried  to  the 
grave,  M.  de  Champagne  tlie  elder  observes  the  dexterity  of  the  master  in  or> 
dering  the  colours  and  the  light.  'To  make  the  legs  of  the  picture  which  inrst 
presents  themselves  to  stand  out,  he  has  wrapped  them  about  with  a  very  white 
linen  sheet,  and  has  clothed  Nicoilcmus,  who  holds  them,  with  a  very  vivid  and 
very  clear  lacca.  On  the  contrar}-,  to  sink  tlie  rest  of  the  body,  he  has  so  dis- 
posed the  tight  of  the  picture,  that  the  shadow  of  Joseph  of  Arimathea,  who 
hdpS  to  support  the  legs,  falls  on  its  head  and  shoulders;  which  contributes  to 
impress  on  the  l)odv  the  imripc  of  death.  Tlie  arrangement  of  the  colours  is  also 
very  remarkable  in  the  draperies.  For  between  tiie  green  liabit  of  Joseph  of 
Arimathea,  and  the  blue  mantle  of  the  Virgin,  is  the  ydlow  dotbing  of  Maiy 
Magdalen,  wherein,  what  i.s  brown  and  dusky,  is  temjjered,  and  borrows  of  the 
different  colours  about  it;  that  the  eye  may  pass  by  degrees  from  one  of  these 
colours  to  the  otlier.  And  bc^iune  the  sleeve  of  Mary  Magdalen,  x^hich  is  of 
a  bright  ydlow,  is  near  tlie  habit  of  Nioodemos,  which  is  also  of  a  lively  co* 
lour,  the  artist,  to  prevent  those  two  vivid  colours  from  entrenching  on  each 
other,  has  turned  up  Nicodemus's  sleeve  against  the  yellow,  so  that  we  pass 
front  the  siiadow  of  one  of  these  colours  to  that  of  the  otlier. 
Hie  art  of  the  picture,  spoken  of  in  tbefifUioonferaioe,  is  nokas  remarkable. 
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In  this  piece,  done  by  P.  Veronese,  ts  a  woman,  whoae  carnation  colour  is  so 
fresh  and  bright,  that  it  daazles  the  eyes.  M.  Nocret  fxamining:  what  may 
cause  tliis  beauty,  observes,  that  it  proceeds  in  part  troin  iicncc,  that  tiie  artist 
has  ingeniously  drawn  bdbre  her  ft  child  dothed  in  broimt  hehind  her  a  nun  in 
black ;  and  on  her  side  a  negro,  who  makes  an  admiiaUe  oontsast  with  thft 
jrrcat  lustre  and  splendour  of  the  carnation. 

The  last  two  conferences,  on  two  pieces  of  M.  Poussin,  furnish,  among 
Other  tbttigft,  vcqrdqsantexaniptenfdiflReicntchaniclmiiuttBgdiil^^ 
sons.  This  master  bdng  to  represent  many  persons  gathering  manna,  gives 
to  them  all  different  postures,  answering^  to  their  characters.  On  the  fore  part 
of  the  picture  are  two  youtlis,  who,  according  to  the  genius  of  their  age,  hglit 
aiboat  idle  manna.  Near  them  an  men  gMherhig  it  in'  the  mem  timei  and 
eating  of  it.  A  little  farther  off  appears  a  girl,  who,  unwilling  to  take  flie  pains 
of  stooping,  holds  out  her  coat  to  receive  the  manna  felling  down,  and  fancies 
the  heavens  drop  it  down  for  none  but  herself :  which  well  expresses,  says  the 
obaerver,  the  aoA  temper  of  that  aex,  >vhidi  lores  not  to  take  pains,  but 
imagines  that  all  must  come  to  pass  as  they  wish.  In  the  other  jiictv,  which 
exhibits  the  recovery  of  the  two  blind  men,  to  whom  our  Saviour  restored 
their  sight,  there  is  an  old  man,  who  comes  very  n^r,  peeping  and  looking  as 
if  he  doubted  of  the  trath  of  the  mirade ;  in  which  the  artist  Ins  well  observed 
the  genius  of  aged  persons,  who  common^  are  more  incrednbiis  and  diffident, 
than  others. 

An  Aeeomti  qftome  Booh.   JV^  47,  p-  9^6. 

I.  InsUtutionum  Chronologicarum  Libri  duo ;  una  cum  totiiicm  AritHme- 
tices  Chronologies  Lilx His .  per  Gulielm  fieveregium,  M.  A.  i  CoUeg.  S.  Job.. 
Cant.  Londini,  itidg,  in 'ito.  • 

In  the  Jint  book,  this  author  treats  of  time  in  general ;  of  a  moment,  (de 
scrupulo;)  an  hour,  a  day,  week,  and  month :  mul  then  of  the  several  sorts, 
of  Years,   the  Celestial,  Julian,  Gregorian,  7?£g)'ptian,   iEthiopic,  I'crsian, 
Syriac  an<l  Grecian ;  also  the  astronomical,  civil,  and  solar  year  of  tlte  Jews, 
and  the  Arsbic  year. 

In  the  second,  he  treats  of  OOnjunction.s,  and  eclipses,  of  the  equinoxes  and 
solstices,  the  circle  of  the  sun,  and  the  dominical  letter ;  the  circle  of  the 
myon  or  the  golden  number,  the  Roman  indiction  and  cpactsj  of  i^everat 
cmment  periods  or  revolutions  of  time,  as  the  Metonic,  Calippic,  the  Diony- 
sian  and  Julian  period ;  of  several  a;ras  or  fixed  characters  of  time ;  as  the- 
Cbristiaa  and  Diociesian ;  of  the  age  of  the  world  according  to  the  accomit  at 
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the  Grecians.  Alio  of  the  Jewish  ten ;  the  sra  or  Ethnic  account  from 
Uie  taking  of  Tmy ;  and  the  Antioebeiiian  epocha :  the  01yn){nada  and  Agones 
Capitolini :  of  ihe  Julian  year,  tlie  Spanish  sera ;  the  aera  of  llie  victor}'  at  Ac- 
tin  m  ;  the  epocha  of  Nulioi^tear ;  a«  al«o  of  the  Phili{>pean,  Alexandrian,  and 
the  Yezdegiidican  epucha ;  and  of  the  Mahometan  mra,  the  Hegira,  or  fli^ 
of  Mahomet.  * 
In  tlie  arithmetical  part,  the  author  explains  the  common  characters  nf  nrith- 
metic,  as  he  docs  also  the  Indian,  Roman,  Hebrew,  SaoMritan,  Grecian, 
Syriac,  Arabic  and  i£thiopic  charaetera.  And  to  the  end  of  the  aeoond  hook 
he  liaa  annened  an  appendix,  explaining  the  Hebrew,  Syriac,  Penian,  JBOiaapic 
and  Arabic  words  f  r  rhr  respwtive  months  of  the  year. 

II.  Elements  of  Speedi :  an  Essay  of  Inquiry  into  the  Natural  Production 
of  Letters;  together  with  an  Appendix  to  idatraot  Itemni  Deaf  and  Dumb} 
by  William  Holder,  D.  D.  and  Mem  of  tbe'Bdyal  Society.  London,  fay  John 
Martyn,  l66p,  in  octavo. 

After  considering  the  nature  of  language,  and  alpiiabets  and  oUier  represen- 
tative characters,  as  also  the  di£%raat  oig^ns  oC  qiecch,  the  ingeniow  •ulhor 
^mintw  how  many  diierant  articulations  can  be  made  by  several  motiona  and 
postures  of  the  n-pins  in  the  parts  of  the  mf'uth  ;  which  ;!j>plied  severally  to 
the  kinds  of  matter,  may  make  several  discnminationa  of  sound  to  the  ear,  i.  e. 
several  letters.  And  of  these  (as  to  consonants,  vis.  letter*  made  by  appulae) 
our  aathor  finds,  and  has  deacribcd  9.  And  if  possibly  anymore  maybe  found 
out,  he  iudges  it  to  be  most  Hkeiy  that  they  will  not  recompense  the  dis- 
covcrer  s  pains,  by  being  of  ready  and  graceful  use,  but  will  be  fitter  to  be  cast 
out  among  several  othets. 

Now  by  these  g  articulations  with  impulse,  there  will  be  framed  conaonanta 
spirital  Q  ;  vocal  () ;  naso-spirital  9  ;  naso-vocal  9 ;  in  all  36.  Then  rejecting 
those  that  prove  not  graceful,  nor  easy  to  be  pronounced,  viz.  2  spihtals, 
1  naso-spiritals,  and  6  naao-Tooils,  in  all  17  i  tfwe  will  reroaht  19  consonants 
proper  for  use,  according  to  the  design  of  letters. 

That  \v!ii(-h  renders  this  piece  the  more  commendable,  is  its  usefulness,  to 
which  tlic  autiior  lias  excellently  appUed  his  considerations  of  this  subjea ;  viz. 
tlie  instructing  of  \  ."rsons  deaf  and  dumb. 

III.  Geu^ng  Promoted,  being  an  Appendix  to  Stereomatical  Propositions, 
formerly  published  by  Rob.  Anderson.  Printed  for  Josh.  Coniers,  1669,  in 
octavo. 
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■  The  Generation  qf  em  lfyp»ioSeal  QfUndrvid;  and  a  Hint  of  Us  Jp- 
pUeation  jfbr  grinding  HjfperioMad  Gkma.  ^  Dr.  Canisr. 
maar,  LL.  D.  TranOatedfrmn  iheLaHn,  A^48,  p*  9^1. 

Let  (fig.  5.  pi.  9.)  D  B»  E  C«  betwo  opposite  hyperbolas,  having  the  tmnsvene 
txiaBC,  their  centre  A,  and  one  of  ihc-  asymptotes  GP;  i:nd  through  the 
centre  draw  OM  perpendicular  to  B  C.  Then  if  the  two  liyperbolas  revolve 
round  their  axis  O  M,  it  is  plain  that  a  body,  called  an  hyperbolic  cyiindroid, 
mm  be  generated  by  diat  rotation,  whoae  ba«a,  and  all  the  lectiona  parallel  to 
them,  are  circles. — I  say  also,  that  if  the  body  he  cut  through  the  asymptote 
G  P,  the  section  will  be  a  parallelogram. 

Let  it  be  cut  through  tlie  transverse  axis  by  a  circular  section  B  N  C,  and  also 
thnrngh  O  and  M  in  equal  drdes,  and  at  equal  distances  from  the  centre;  and 
also  through  the  axis,  into  the  generating  ^gure,  whose  half,  is  B  D  E  and 
in  the  plane  of  w  hich  will  be  the  asymptote  G  P,  through  which  let  the  ^ane 
fi  D  £  be  cut  at  right  angles  in  the  plane  F  H  P ;  and  join  O  H. 

Because  the  triangle  O  G  H  is  rectangular,  thoefbre  the  square  of  O  H,  or 
O  D,  minus  the  square  of  O  G,  is  equal  to  the  square  of  G  H ;  and  because 
DO  is  parallel  to  B  A,  and  cuts  the  asymptote  in  G,  It  will  be  (from  the  pro- 
perties of  the  hyperbola,  which  are  demonstrated  in  conic  sections)  the  square 
ofOG,  togetherwidi  Aesquajcof  AB,  equal  to  the  square  of  O D ;  thatla* 
the  square  of  OD  minnathe  square  of  OG,  equal  the  square  of  AB,  or  of 
AN;  therefore  the  square  of  GH,  is  equal  to  the  square  of  AN;  therefore 
GH  and  AN  are  equal,  and  at  right  angles  to  GA.  And  the  same  also  is 
demonstrated  of  alt  other  seetions  parallel  to  the  base  j  consequently  an  hyper> 
bolical  cylindroid  being  oat  throi^aii  asymptote,  the  aiBetioa  ia  a  parsUelogiiin 
Q.  E.  D. 

Corol,  Hence  it  appears,  that  on  the  surface  of  a  cylindroid,  tlinugh  con- 
risting  of  a  douUe  flexure,  innumerable  right  fines  may  be  drawn.  It  appears 
also,  tijat  this  body  may  be  otherwise  generated,  viz.  by  the  revolution  of  a 

parallt'lograin  about  the  axis,  the  angle  at  the  axis  G  A  O  remaining  the  same, 
or  the  generating  line  H  ii  continuing  immoveable,  and  eitlier  generatin|^  or 
cutting  the  body. 

And  if  a  sharp  and  straight  edge-tool  haw  the  same  situation  to  the  axis 
with  the  generating  line,  while  the  mandrel  turns  round  ;  it  is  plain,  that  hy- 
perbolas may  be  as  accurately  wrought  by  the  lathe  as  circles ;  since  nothing 
more  is  required  for  the  fbimation  c£  acyfindn^,  Uian  for  that  of  a  cylinder, 
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eusapt  that  in  cytinders,  the  edge  of  the  tool  is  panUd  to  the  sxis,  fafut  heve 

indine<l. 

Therefore  it  !«;  to  be  oh«m'p<l,  that  the  species  of  the  hyperbola  is  varioJ  ac- 
cording to  tlic  inclination  of  tiie  angle  G  A  O ;  consequently,  it  may  be  so 
easiiy  fitted  to  a  given  hypeittola,  that  there  is  no  need  of  farther  demonskration. 
Bntif,  the  angle  continuing  the  same,  the  generating  line  approach  BfittCr  tilO 
centre^  there  wiU  anec  a  less  hyperbola,  but  quite  similar  to  the  fonnec. 

Evpvhmta  on.  the  MoHm    the  Sap  m  IVw*.  %  ^^jr.  ^f^ooAi^r,* 
and  Mr,  Sdy^f  Felkm  of  the  Rogai  Sqeie^.   Af*.  4&,  p.  9^. 
In  biidi  trees,  the  sap  issues  out  of  the  least  twigs  of  brandies,  andfibeeaof 

roots,  ill  [iroportloii  to  tlicir  size. 

From  brunches  that  bend  doi^-nward,  there  issues  a  great  deal  more  Bap,  than 
from  others  of  the  same  size  in  a  more  erect  posture.  ° 

Bram3w8  and  jpouiig  trees  cut  qtute  ofF  when  foil-  of  sap^  and  held  peipendU 
cularly,  will  bleed.  And  if  yon  i^to#thdr  tops,  and  invert  diem,  they  wiU 
bleed  also  at  the  small  ends. 

Roots  of  birch  and  sycamore  cut  asunder,  will  bleed  botli  ways,  tliat  is,  from 
that  part  remaining  to  the  free,  and  ftooi  tiie  part  separated.;  biit  a  great  deal 
faster  from  the  part  remaining  to  the  tree.  But  in  a  txjld  snowy  day  the  root  of 
one  sycamore,  we  had  barcti,  bled  faster  from  tile  part  separated,  and  ten  timca 
faster  tlian  it  did  before  in  warm  weather.  ' 

In  birdies,  the  sap  does  not  issue  out  of  the  bai)t,  lie  it  ever  eo^dc}  but  aa 
soon  as  you  have  cut  the  bark  quite  through,  then  it  first  begins  to  bleed. 

The  hark  being  quite  pared  off  above  a  hand'a  breadth  round,  about  several 

•  FranrU  Willughby,  Esq.  the  amiiAle  rmd  Ic.-)na.d  author  of  sev«ral  ingmiotu  papm  relatire  to 
mtaai  hifUiy  pubiyied  tn  the  Ebilmophkal  TiBDMctiom,  and  pwticidtwlj  dirfii^piiilini  hfhi^ 
OmtthalogT  and  Idnbyologj,  paUnlied  after  bb  death,  by  hii  fiiem!  Mr.  Hwy,  wu  bora  to  the, 
year  l633,  and  was  the  only  soo  of  Sir  Francis  WUlughby,  KnJgbt.  He  trj\  illr  1  i.-iio  France, 
Spain,  Italy,  G«ni>any,  an4  the  Low  Couutiiet,  accompaiueil  by  Mi.  Bay,  collecting  aod  de«cnb- 
'mg  widi  i^aait  anentiioii  and  eiartiifat  Hm  wioni  ipeciea  of  aainMla  which  occasiooalljr  praienlei 
themstlvcs.  He  died  in  \6T-2,  aged  37  i  to  the  great  rqgret  of  the  republic  of  Irtterj,  and  more 
eiipeciaUy  of  the  Ro)'.il  Society,  of  which  he  was  an  eminent  and  estinublc  in«<nibcr.  His  principal 
works  Bie  h;»  OmiiholojO' and  his  IcLlhyolog)-,  Kitd  pub;i-lR-J  iiiti  In,  ile.idi,  un.ir  r  the  care  of 
Mr.  Rajr,  who  tevitod  the  MSS.  and  added  ntch  upecies  as  were  iwt  dctciihcd  by  Mr.  WiUughbjr 
from  the  wariu  of  other  author*,  via.  Genwr,  AMrafaodw.  Owhia,  Piio,  Ice  Mr.  Xar  atnma 
iw  that  w  Ikil  ri  i»l<  ri  <!  Mr.  WiUoghtiy  most  Commendable  was  bis  ernint  nt  virtue.  I  cannot  say 
•«  that  I  ever  obscrrcd  ^.uch  a  confluettce  of  excelleatqualitie*  in  one  person."  Mr.  llay  also  inform*, 
lui,  that  Mr.  WiOaghby  had  meditated  s  ^      wadib  >a  aider  tn  iavealipite  Ihe.aa* 

1ur.ll  history  of  that  poitian  of  the  gbbe. 

•(  A  biographical  SCOOBBt  flf  Mr,  Bay  \»  Ul  be  given  bgicaflcr. 
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lii relics,  TTtnrh  nbatetithe  bleeding  of  the  trees  above  tlie  bared  places,  but  did 

not  quite  stop  it. 

The  sap  nbt  only  ascends  betvireen  baili  and  tree,  and  in  the  pricked  didea 

between  the  several  coats  of  wood;  but  also  through  the  very  body  of  the  irood. 
For  sevrral  young  birches  being  nimbly  cut  off  at  one  blow  with  a  sharp  axe, 
and  white  pajxr  inimetliately  held  hard  on  the  top  of  the  remaining  trunk,  we 
KtudL  down  pins  in  all  the  pointa  of  llie  paper  as  ihey  appeared  wet:  and  at  laat, 
when  most  of  the  paper  became  wet,  taking  it  away,  but  leaving  the  pins 
sticking;,  we  found  them  without  any  order,  some  in  the  circles,  and  some  in 
the  wood  between.  And  to  confirm  tins  further,  we  caui»ed  the  body  of  a  tree 
to  be  cot  oflT  aslope,  and  theil  cut  the  opposite  ride  adope  likewise^  till  we 
brouglit  the  toj)  to  a  narrow  edge;  ordering  the  matter  so,  that  the  whole  edge 
consisted  of  part  of  a  coat  of  wood,  and  had  nothing  of  a  pricked  circle  in  it, 
notwithstanding  which,  tlie  sap  ascended  to  tlic  very  top  of  this  edge,  aud 
wetted  a  plaper  laid  upon  it. 

To  6nd  out  the  motion  of  the  sap,  whether  it  ascends  only,  or  descends  also} 
we  bored  a  hole  in  a  large  birch,  out  of  which  a  drop  fell  every  4th  or  5th  piil*e. 
Then  about  a  Iiand's  breadth  just  under  the  hole,  we  sawed  into  the  body  of  the 
tree,  deeper  than  the  hole  t  wheteiqibn  the  Ueedtng  dinunished  about  one  half; 
and  having  sawed  just  above  this  hole  to  the  same  depth,  the  bleeding  from  the 
hole  quite  ci-ascd;  and  from  the  sawed  furrow  belou  tlecreasoil  about  half:  and  it 
continued  bleeding  a  great  while  after  at  both  the  sawed  furrows,  the  hole  in 
the  middle  remaining  dry.  We  repeated  tins  widi  similar  siiooesa  on  »  9yi»- 
nore. 

Some  trees  of  the  same  kind  and  age  bleed  a  great  deal  Aster  and  sooner  Ham 
others;  but  always  old  trees  sooner  and  faster  than  young. 

A- woorid  made  belbr6  the  s^»  rises,  will  Meed  when  it  does  rise. 

Wntilt;  making  Iheat  experiments,  the  weather  changed  from  warm  to  vety 
cold ;  whereupon  the  bleeding  in  the  birches,  wliieh  began  to  abate  before, 
quite  ceased.  But  all  the  sycamore  and  walnut  trees,  w€  had  wounded,  bled 
afaandantly ;  some  of  whidt  before  bled  not  at  dl,-  and  those  that  did,  did  ao 
btat  slowly ;  and  so  continued  night  and  day,  when  it  freezcd  so  hard,  that  the 
sap  congealed  as  fast  as  it  issued  out.  The  cold  remitting,  the  birches  bled 
afresh,  the  sycamores  abated  very  much,  and  the  walnut  trees  quite  ceased. 

We  pierced  two  aycamorea  on  ndrth  and  south  sides,  and  both  of  them 
fimn  eqnal  indatons  bled  egreatdeal  fiiater  from  the  north  sides  than  ISm  souths 
which  agrees  wth  the  preceding  experiment. 

We  set  several  willows  with  the  wrong  ends  downward,  and  cut  off  several 
briars,  tliat  bad  taken  root  at  the  sniad  ends.  This  agth  of  May  the  wiflows 
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have  ahot  out  bmehes  near  two  feet  long ;  and  from  the  top  of  tlie  seta/ which 

were  a  jard  hi;r!i,  the  briars  have  also  grown  backwards  from  that  part  which 
\vc  left  remaining  tu  the  roots  at  the  lesser  ends;  they  have  great  leaves,  and 
are  ready  to  flower. 

Extract  of  a  Letter  from  Dr.  EmrmD  Bnon-xr:  to  the  Editor,  concern- 
ing Damps*  in  the  Mines  of  Hungary  and  their  ^ffiects.  Dated 
Henna,  Jpril  20,  1669.    iV»  48,  j>.  (KiJ- 

Having  been  lately  in  the  copper,  silver,  and  gold  niincs  in  Hungary,  I  hope 
ere  long  to  give  you  a  particular  aooount  of  them  $  presenting  this  in  the  mean 
time  concerning  damps  in  these  mines ;  whereof  I  undeiftand  that  they  happen 
in  most  of  them  that  are  deep  ;  and  that  they  happen  not  only  in  the  cuniculi 
or  direct  passages,  where  they  walk  on  horizontally  (by  these  mine-men  called 
atollen)  bat  also  in  the  putet  or  perpendicular  cuts  or  descents  (termed  scbacbta 
hy  the  same.)  They  are  met  with  not  only  in  places  where  the  earth  is  full  of 
day  or  the  like  substances,  but  also  wliere  it  is  rocky ;  and  one  place  they 
showed  me  in  the  copper-mine  at  Hermgroundt,  where  there  had  been  a  very 
pemictous  damp,  and  yet  tlie  iw^  so  hard,  that  it  ooiild  not  be  fardcen  by  their 
instruments;  but  the  descent  was  all  made  by  the  means  of  gunpowder,  rammed 
into  loner  roisnd  holes  in  tin-  rock,  and  so  blown  up.  Ariotlier  pLire  they 
showe<l  me,  wiiere  there  is  sometimes  a  damp,  and  sometimes  clear  weather. 
When  there  is  much  water  in  the  mine,  so  )u  to  stop  up  the  tower  part  of  this 
passage,  then  the  dam)>  becomes  discoverable,  and  commonly  strong.  I  pfo> 
cured  one  to  enter  it,  till  his  lamp  went  out  4  or  6  times,  ID  the  same  manner, 
as  at  Grotto  del  Cane  in  Italy. 

Damps  are  not  all  of  the  same  (broe,  but  some  weaker,  some  stronger ;  some 
snflbcate  in  a  small  space  of  time,  others  only  render  the  workmen  faint,  with 
no  further  hurt,  imless  they  continue  long  in  the  place.  The  miners  (who 
thmk  ihemseives  no  workmen,  if  they  be  not  able  to  cure  a  damp,  or  to  cure 
die  bad  weather,  or  make  the  weather,  as  they  term  it)  perform  it  by  perflation, 
by  letting  tl>e  sir  m  and  out,  and  cau.«ing  as  it  were  a  circulation  of  it.  In  the 
mine  at  IlerrngTonndt  thev  cured  a  bnd  damp  bv  a  great  pairnf  bellow?,  which 
were  blown  continually  for  many  days.  The  ordinaiy  remetly  is  by  long  tubes, 
through  which  die  air  continually  passing,  they  are  Mt  to  dig  straight  on  for  a 
long  way  without  impediment  in  breathing.  For  some  cuniculi  are  500  filthoma 
Ipngi  which  will  not  seem  strange  to  any  one  that  shall  see  the  map  of  th« 

•  Wh.n  ilw  to  cdkd  dtnvi  in  sbIbm  n»  wb  tum  dicad^  oqiMoed  at  l6,  tal.Lflf  dik 
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copper  mine  at  Herrngroundt  or  the  gold  mine  at  Chrcmnitz.  And  in  the 
mlver  trinify  mine  hy  Schemnits,  I  fueeA  quite  under  a  great  hHI,  and  came 

out  on  the  other  side.  At  Windschach  mine  by  Schemnitz  they  showed  me 
the  place  where  five  men  and  a  gentleman  of  quality  were  lost;  for  which  reason 
they  have  now  pbced  a  tube  there.  The  like  they  place  over  all  doors  and  over 
all  ways,  where  tfiey  dig  right  on  fiw  a  great  space,  nod  have  no  passage  through. 
At  Chremnitz  they  told  me,  that  28  men  had  been  kil'i  1  it  one  tin)e  in  4 
cuniculi,  7  in  each;  antl  in  the  sinkinfr  of  Leopold's  pit,  wiiich  is  J 50  fathoms 
deep,  tliey  were  much  troubled  wiUi  damps,  which  they  remedied  in  this 
manner: 

They  fixed  a  tube  to  the  side  of  the  schacht  or  pit,  from  the  top  to  the  bot- 
tom ;  and  that  not  proving  sufficient,  they  foiTcd  clown  a  broad  flat  board, 
which  covered  or  stopped  tlie  pit,  or  couched  very  near  the  sides  of  it,  on  all 
•ides  but  where  the  tube  was ;  and  so  foioed  oat  all  the  air  in  the  pit  trough 
the  tube :  which  work  they  were  forced  often  to  repeat.  And  now  they  having 
divers  other  passages  into  it,  the  air  is  good  and  sufficient:  and  I  waa  drawn  up 
throi^h  it  without  the  least  trouble  in  breatlting. 

But  besides  this  mischief  ftom  pmsonous  eibahtions,  stsgnation  of  the  ttr, 
or  water  impr^ated  with  mineral  spirits,  they  sometimes  perish  by  other  ways. 
For  there  being  in  these  mines  an  incredible  mass  of  wfwwl  to  support  the  pits 
and  the  horizontal  passages,  (the  pulei  and  cuuiculi;  ui  ail  places  but  where,itis 
KK^ty,  men  are  sometimes  dataoytd  by  the  wood  set  on  fire.  And  in  the  gpM 
mine  at  Chremnitz  the  wood  was  once  set  on  fire  by  the  carelessness  of  a  boyi 
and  50  miners  smothered  thereby;  who  were  all  taken  out  but  one.  He  was 
afterwards  fouJtd  to  be  dissolved  by  the  vitriol  water,  nothing  escaping  either  of 
flesh  or  bones  but  only  some  of  his  dothes. 

A  Cknmdogical  Account  of  the  set^ral  Buniinga  or  En^km 
Mount  jEtna*    N'  48,  p.  967. 

To  pass  by  what  is  related  by  Berosus,  Orpheus,  and  other  less  credible 
authors,  about  the  eruptions  of  this  mountam,  both  at  the  time  of  the  expedi- 
tion of  the  Ionian  colonies  into  Sidly,  and  that  of  the  Aigonauts,  which  latter 
was  in  the  12th  century  before  the  Christian  account ;  weshsll  first  take  notice 
of  that  which  happened  at  the  time  of  the  expedition  of  JKneas,  who  bring 
terrified  by  the  fire  of  this  then  burning  mountain,  left  that  island ;  whereof 
Virgil,  1.  3.  JGneid.  gives  a  notable  descaription. 

*  in  the  future  volumes  of  the  TraouctioQS  we  iball  laoet  tnth  $ertni  other  accounts  of  ilus 
valeni0«  asToL 4,  ai, sal  61. 


358  rin&iOBorai«Afc  tiAMAettow*.  [amho  i4S^. 

.  AAnr  this  we  find  in  Thucydidai,  that  in  the  76th  Olympiad,  whidi  is  about 

476  before  Christ,  there  Waa  atlother  fire,  and  about  50  yeara after  tliat  another. 

Then  in  the  thne  of  the  Roman  con-^nls  there  happened  four  eniptioii'?  of  ^tna, 
recorded  by  Diodonis  Siculus  and  Folybiiis.  The  next  was  in  tlie  time  of  Julius 
Qesar,  related  by  the  said  Diodoms  td  have  been' so  fieree,  that  the  sea  about 
Lipara,  an  island  near  Sicily,  by  its  fervent  heat  burnt  the  ships,  and  killed  aH 
(ishcs  therealwut.  Another  w  read  of  in  the  rt-ign  of  C:ilip;u!a,  aliovit  40  years 
after  Christ,  which  was  so  dreadful,  that  it  made  that  emperor,  being  then  ill 
Sicily,  to  fly  for  it.  Abont  the  martyfd&m  of  the  Romish  St.  Agatha  it  burned 
opaiti  vrry  ilcrcely.  Again  it  burnt  A.  C.  812,  in  the  reign  of  Qiarleniagne. 
And  tVo:n  tlio  year  II60  to  ]G5f),  nil  Sicily  was  shalcen  with  many  terrible 
cartiiquakes  ;  the  eruptions  of  the  mountain  destroyed  a  vast  tract  of  uihabited 
land  round  about  it,  and  reached  as  fitr  as  Gttania ;  the  cathedra}  of  which  It  de^. 
atroyed,  and  the  religious  m6n  living  in  it.  Again,  in  the  year  1284  there  hap- 
pened another  terrible  fire  about  the  time  of  the  death  of  Charles  king  of  Sicil/ 
and  Arragon. 

An.  1329,  until  1333,  there  wM  another.  An.  140S  another. 
An.  1444  another,  which  lasted  tilt  1447. 
An.  1 536  another,  which  lasted  a  year. 
An.  1633  another,  continuing  several  yean. 

An.  l09O  it  bnmt  on  the  north-east  side,  and  vomited  so  much  iir^  ^t  by 
the  fiery  torrents  caused  therieiby,  great  devastation  was  made,  at  Kirtfaer  n* 

lates  in  his  Mundus  subterraneus. 

The  same  author  being  in  Sicily,  observes,  that  the  people  of  Catania,  dig- 
ging for  pumice^tones,  find  at  the  depth  of  100  palmcs,  which  is  about  6b  feety 
streeta  pinnid  with  marble,  and  many  footsteps  of  antiquity ;  an  argument  that 
towns  have  stood  there  in  former  ages,  which  havr  been  nvcrulielined  by  the 
matter  cast  out  of  this  mountain.  They  have  also  found  several  >  bridges  of 
pumioe-itaiies,  doubtikM  made  hy  the  flux  of  tiw  fieiy  torrents,  the  earth  being 
wry  niudi  raised  since. 

Jccomt  of  a  IVomau  Iiaving  a  Double  Matrix  :*  Tramlafcd  hy  the 
EiHior  (Mr*  OldexbvrgJ  from  the  Frem^  Jeeount  ItUely  pub: 
Uthed  at  Pom,  by  M.  Vassal.  N*4»,  p.  96». 
Utii  figure  (see  plate  6i  fig.  9.)  vepnesents  tiie  two  matmcs,  found 

•  Hilf  (m  Mr.  OMeohnq;  bn  remarked)  it  not  an  instance  of  a  double  matrisj  but  a  caw  of  tnlia- 
r',,n  K>ii«pii(Mi.  Wliat  the  French  anatomiit  raitlook  fur  a  >ecoi>d  ntenww  as  tlic  F.illnjnaii  ti-.bc 
dilated  by  the  fixtua  k)«|^d  in  it{  «nd  wfaat  be  AncifiiU/  termed  vu*  cjacolalorta  were  ligamcntt  and 
bicod  ff  imlii  Hm  i««ticiiliaRtlie«*ari«. 
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nuary  6,  1669,  by  Benoit  Vassal,  surgeoiij  on  opening  the  body  of  a  woman 
of  32  ycav*  of  age,  of  aianguine  constitution,  and  a  maacttline  port.  Hieae 
two  matrixet  were  so  wdl  disposed  by  an  extraordinary  contrivance  of  nature, 
that  the  true  one  had  conceived  eleven  several  times,  viz.  7  males  and  4  fe- 
iQaks,  all  bom  at  the  full  time,  and  all  perfectly  well  formed ;  but  they  were 
at  lidt'lbtfowed  by  aliroliher,  ytt  afoettis,  that  was  eonodved  in  an  adjunct 
uterus,  in  a  place  so  little  cabbie  of  distension,  that  seeking  enlargement  after 
it  liad  caused  to  the  mother  for  two  months  ;uvl  a  half  grievous  svtn[itom9, 
did  at  iQSt^  being  of  tlie  age  of  about  tiirce  or  luur  month^i,  break  prison,  and 
found  its,j$nve.in  that  of  ils  mother,  by  a  very  great,  effunon  of  Hood  in  tlie 
whote- capacity  of  her  abdomen  ;  which  cast  the  mother  into  such  violent  con» 
vulsive  motions  for  three  days  together,  that  she  (lie?!  of  them.  Whereupon 
the  above  mentioned  author,  after  (having  erabelmcd  tiiu  parts)  he  had  made 
fijr  ft  whole  month  togetlier  the  porticular  digaeotiou  thereof  at  hts  houae,  before 
all  the  most  ounoua  and  knowing  physicians,  surgeons,  [  i  ecaries,  mid? 
wifes,  and  otlter  searchers  of  luiture,  that  are  in  Paris,  tliougtu  pxwd  to  pre- 
serve the  history  thereof  by  oonnnitting  it  and  the  figure  of  the  parts  spoken 
of,  to  the  press,  together  with  a  table  for  better  exphiM^on.;  which  we  think 
lit  here  to  annex  in  Latin  : 

y/.  Pars  vaginae. — B.  Orificium  intemnm  matricis  apertie. — C.  Collum  ma- 
trida. — D.  Cavitas  matricia.— r£.  Linea  separan»  cavitatem  matricis. — jF.  Uteri 
fondusr-r-Cr.  Duo  «nus,  inventi  in  fondo  uteri.— >lf.  H.  Crasaitics'  uteris 
/.  /.  Ligyonentum latum,  sive  prtxluctio  peritonei  lateris  sinistri,  conti)iens  in 
plicatum  sua  vasa  deferentia  et  ejaculantia. — K.  Arteria  spermatica. — L.  W  na 
apermatica. — M.  TesticuluSw — N.  Verum  vas  ejaculatohum  insertum  fundo 
uteri  per  Binum  ibi  iaventma. — 0.  Alterwn  vaa  gaedans,  quod  ingreditur  col. 
him  uteri,  qu5  ej.u nlantur  mulierei..A  oanoeptn«— P.  Tuba  uteri.—/?.  Ligt^ 
menttmi  rotimdum. — Lij!!;amentum  latum  ab  ea  parte,  ubi  spurius  hie  uterus 
formatus  est* — U.  Vena  spermatica. — T.  Arteria  spermatica. — Y.  Teskiculua. 

Flara  IVibeB.^— i^.  Venan  vas  jactdaUmnm,  quod  ftmdum  uteri  ingreditur 
per  sinum  supra  dictum.<— >3^.  Altenun  jaculatorium,  abiens  in  uteri  collum.—' 
4.  Pars  laccrata  i  foatu  aucto. — 5.  Foetus  eo  situ,  quo  inventus  fuit  amnio  suo 
obvolutus. — 6.  Vasa.  umbilicalia^—/ .  Placenta,  substantiae  cuidiun  camosa:  nd* 
bserena.^ — 8.  Itobetantia  camosa. — 9.  Ligamentura  rotundum. 

yin  Account  of  some  Booh.    N"  48,  p.  971  • 

I.  Thomae  Hobbes  Quadratura  Circuit,  Cubatio  Sphser^,  Duplicatio  Cubi, 
conititeta,  Auth.  Johaune  Wallis  S.  T.  D.  GMmctrise  Proft^sore  Savilianu, 
OxflR*  i66q,  in4to. 
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A  refiiiation,  by  Dr.  Wallis,  of  Mr.  Hobbes**  pretended  qoadrBture  of  the 

cirolo,  Lubption  of  the  sphere,  and  duplication  of  tlie  cube. 

II.  Hittoi  ia  Gcral  de  Ethiopia  a  Altn,  Em  Conimbia  A.  1660.  in  fol. 
Passing  by  the  account  and  relations,  given  in  this  book,  coiiconiiiig  tlie 

kingdoms  and  provinces,  comprehended  under  the  Aibysaiiuan  empire,  and  ita 
customs,  government,  militia,  cities,  revenues,  emperors,  religion,  discoveries 
and  pretcndctl  conversions  there  made  by  the  Portuguese,  together  witli  the 
contradictions  and  disappointments,  which  those  of  religious  orders  have  met 
with  in  that  eni|»re ;  we  shall  only  take  notice  here  of  the  heads  it  oontaina  of 
a  philosophical  nature :  conceminc:  which  there  is  to  be  found  a  good  descrip. 
tion  of  the  true  head  and  course  ui"  the  river  Nile,  tfijretluT  with  a  plain  map 
thereof;  as  also  of  the  lake  Dembca,  through  wluth  litat  river  passes,  and  of 
■n  the  catmets  of  it  j  and  then  of  the  dimate  and  temperatme,  mountaina; 
fertility,  herbs,  trees,  animals  wild  and  tame,  and  the  dispositions  of  dkO  in- 
habitants ;  besides  of  the  Red  Sea,  and  the  reason  of  its  appen^ihoTi. 

III.  An  Historical  Esmy  ;  stating  a  probability,  that  the  Language  of  Chins, 
is  the  Primitive  Language;  by  JohnWebb^  E*|uire.  Printed  fiirNath.  Brook, 
in  London,  in  8vo. 

This  surprising  essay  attempts  to  prove  from  authorities,  that  the  Chinese 
have  been  a  people  ever  m\cc  the  hood  of  Noah,  and  before  the  confusion  of 
toogves.  That  their  language  has  continually  in  alt  times  been  preserved  in 
written  books ;  that  the  characters,  wherein  those  boolu  are  written,  are  the 
^ame  which  from  all  antiquity  were  extracted  from  their  original  hierogl}'phics ; 
that  in  those  characters  their  language  has  ever  since  consisted,  and  according 
to  them  is  at  diis  day  spoken  purely  :  and  fay  the  same  cfaaiwters  thdr 
language  is  generally  understood  through  the  whole  Chinese  world :  iiom  all 
which,  considered  together,  the  author  concludes,  that  the  mother  or  natural 
language  of  China  remains  in  its  anaent  punty  without  any  alteration ;  that  the 
Chinese  have  anfasiated  4000  years  without  any  conunixture  with  other  nations  ; 
ttiot  cnmmeroe  and  conquest  Imve  had  no  influence  to  change  the  laws,  cus- 
toms, or  language  of  that  people  ;  that  the  lii'^toric;il  compiitation  of  the 
Qiincse  begins  from  2207  years  before  Chriat,  wtuch  i'alls  out  with  the  40th 
year  belbre  the  confonon (rf* tongues ;  that  no  nation  in  the  would  iscompar- 
able  to  them  for  certainty  in  chronology,  &c. 

And  as  to  their  ingenuities  and  arts,  he  notes,  that  the  loadstone  and  com- 
pass have  been  in  use  among  them  above  1 100  years,  and  paper  and  ink  making, 
above  I8O  years,  both  before  Chriat  1  that  they  prepare  ink  of  the  smoke  of 
oili  that  tiicy  liave  been  long  aoquainted  with  the  invention'  of  gunpowder 
and  fireworks,  as  also  with  the  manu&ctore  and  dyeing  of  silk;  that  their  pot- 
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tcrs'  mystery,  and  the  roanaer  of  making  porcelain  vessel*,  exods  all  other 
pnotioes  of  that  kind ;  and  that  tiwf  themselves  esteem  it  so  much,  that  they 

will  not  be  ser\'cd-in  plate;  timt  the  earth  for  makina;  f>orcclain  is  to  be  h;iij 
in  the  province  of  Nankin  only  ;  but  that  there  they  cannot  make  any  vessels 
of  it,  (whether  it  be  from  the  quality  of  the  water  or  wood,  or  temper  of  the 
fins,-  is  not  known ;)  but  must  transport  it  to  Sindesimo  in  the  province  of 
Klangsi  ;  that  that  carlh  is  vcr)'  lean,  fine  and  shinlnp;  like  saiul,  u  liich  tliey 
ttsnper  in  water,  to  reduce  into  little  square  lumps ;  that  they  wake  use  of  in- 
digo or  woad  in  painting  their  work  Uuc^  but  that  for  all  this  knowledge  there 
remans  atiU .  aomething  necessary  to  midke  thene  vesads  aright,  which  they, 
keep  very  secret,  insomuch  that  he  passes  among  them  for  one  of  the  greatest 
aiiniuals,  that  reveali»  this  art  to  aiiy  but  his  own  diildren. 

Lastly,  as  to  tiidr  art  of  printing,  which  wr«  invented  among  them  ^ut 
SO  yean  after  Christ,  their  manner,  is;  that  they  oat  their  letters  with  an  in- 

strummt  of  iron,  ^ve  do  ^vo^>fi-p^^f'^  on  ^\T?n'l,  liglitly  gluing  the  written 
copy  thereon,  wliereby  Uieir  books  are  free  from  erratas.  Tiiey  are  very  dex- 
terous at  it,  Md^wiU  opt  a  yrtndit  sheet  aa  soon  as  a  copipoBitor  with  us  can  set 
one;  sndoneaMUiiMllpnntaff  isooin  a  day.  They  hare  also  tMs  conrani . 
ency,  that  their  forms  may  be  laid  by  for  as  many  impressions  as  they  please, 
and  m  the  mean  time  print  off  no  more  copies  than  they  find  sale  for,  &c. 

IV.  An  Examen  of  the  way  of  Teiching  the  Latin  Tongue  by  use  alone. 
Sni^slied  oolt  of  French,  and-  priatxd.  for  Mr.  Martyn  in  London,  iGl^ 

C^i§ermttoni  atnceming  the  Bath  Springg.   iBy  Mr.  Joseph  Glanull, 
Dated  Bath,  Jwne  16,  1669.        49,  p.  977. 

1.  country  round  this  city  is  very  hilly  and  uneven.  The  whole  tract  of 
die  ooontiy,  within  five  and  seven  miles,  aboonds  with  coal  mines,  moreortess. 

But  there  are  no  other  considoraLle  mines,  that  I  can  hear  of,  nearer  than 
Mendip,  which  is  ten  miles  hence,  excepting  some  of  lead  at  Berrs  in  (jIo- 
oestershire,  which  lies  upon  the  north  of  thiji  place,  about  four  or  hve  miles 
t^atsnt. 

2.  The  hills  for  the  most  part  afford  a  free-slone;  and  on  the  north-wesL  of 
Lansdown  the  stones  dug  there  are  a  sort  of  hard  stone,  commonly  called  a  ly  as, 
blue  and  while,  polishable. 

8.  The  town  and  badis  are  of  very  great  antiquity.  Besidet  what  I  find  iii 
very  ancient  chronicles  to  that  purpose,  one  of  our  great  antM)0aries  (Bil^.  P.^ 
8s<;crts,  that  these  baths  were  800  years  before  Christ. 

vot.  I.  Z%  * 
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4.  It  is  affirmed  hepe,  that  the  tovm  for  the  toost  part  is  built  u|)tMi  a  qifsaj- 
mire,  tilough  the  pbces  all  about  i^t  are  very  firm  ground.  Seine  workmen, 
that  hwre  been  employed 'm  digging,  1km  fiMflnd  «.nufe  ten  feet  itup,  wHtiMft 

the  north-gate,  the  highest  phcc.  of  the  town,  at  seven.  The  earth  between  i* 
a  kind  of  rubbish;  sometimes  they  tiiui  pitrhinf^  n  mrin'?  length  und^  groimtl. 
and  pasisages  for  the  water  to  pasa^  sevm  or  eight  tect  down  th^  have  met  with 
oyrter  thdh. 

5.  The  town  and  circumjacent  country  generally  abdund  with  eoldipdnp^ 
and  in  some  places  the  hot  and  cold  arise  very  nesw  enrh  other;  in  one  fStOt^ 
within  two  yards,  and  in  others,  within  eight  or  nine  of  the  iruun  boUls. 

e,  Thegdde»4)f  the liiMi^Mlh  idfbntt  iilo  thit  »lian  fhcM  it » grait 
wind  abroad,  standing  by  the  8{nings  they  fed  A  eM  fM  afiaing  from  bemitlis 
if  the  \ti!id  be  at  cast^  and  the  morning  ctosewtth  4  little  mi'lirx?  min,  ibe  croas- 
bath  is  so  hot  as  scarcely  to  be  endtured,  when  the  king'i  aud  hot- baths  ate 
eoMer  tharrumttl.  I»<)<llerwiiid%  lek  llietMiAei'1)eho«F  it  wfl}, 
temperate.  The  springs  that  bubble  fmotl  Att  coIdeA.  The  cross  farth  filb  ia 
16  hours  both  in  wmtersnd  snmmer,  wifheut  AnydiffenHMeftoOiliatflrcBU^ 
floods  or  drought.   Thatof  the  king's  in  12  or  14. 

7.  A  man  iney  better  (orAnarily)  entote  fimr  hecn  bitfung'  in  Ae  ami 
bath  than  one  and  a  half  in  the  others.  In  the  qneen's  bath  (which  has  w 
ifprings  of  its  own,  but  comes  sSi  out  of  the  king's)  tliey  ha»e  found  unter  aflat 
atone,  which  upcm  occanon  vrt»  taken  up,  A  tunnel,  and  a  yielding  sand  ia  and 
wider  it,  into  which  they  thntst  a  pike,  hot  oould  fed  no  bottom.  In  thekln|f# 
boiUl  there  is  a  sprin  L' s  >  l  ot,  that  it  is  scarce  sufFerable,  so  that  they  turn  much . 
of  it  away  for  fear  of  inteing  the  baCil*  Tbe  hMtesi  apra^  witt  ikot  banktt 
an  egg. 

8.  The  Bath-wnter  does  not  pew  dwotigh  the  body  like  other  mineral  waters, 
but  if  you  put  in  Stalt»  it  puigea  pnaehCly.  tXpdn  fleUlenientitalibnfirn  Mack 

mild,  useAil  in  aches,  applied  by  way  of  cataplasm,  to  some  more  sriecessfnf 
than  the  very  waters.  The  like  it  (fepoaiis  upon  distillation,  and  no  other.  Nor 
hM  my  more  been  disoorered  upon  all  tiit  diemicat  einntnfttiatts,  tintt  htn 
come  to  onr  knowledge.  One  Dr.  Astenddfl^foufid,  that  the  colour  of  the  salt,  • 
drawn  from  the  king's  and  hot  bath,  was  yellow;  that,  which  was  extracted 
from  the  cross-bathj  wliite.  This  doctor  ooncludod>  that  the  cross-bath  had 
more  of  alum  and  nitre  than  the  hotter  baths,  whldi  abound  morevnft  anl- 
phnr.*  And  |«t  tiwt  bath  loosdia  dirank  nnews,  by  «rhkh  it  ^Rmld 

*  A  water  coatainittg  alum,  nitre,  azxl  fuJphur,  would  be  my  (BlTocut  from  tbe  SaU»  laiaaMt 
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sbonndf  t^o*  much  yr'Hh  sSsim.  Itift  jbarsber  U>  Al^  taste  ywn  tiie  other  baths, 
Aad  so»Ls  the  iuuaids  oiove, 

0.  A  num  eumot  <lriiik  half  the  qoantity  of  atning  drinks  jn  4^il»tii  Ihtf  he 
on  out  of  it;  Iwt  if  haBidfaoJ^  bdbrt;  to  eK(;e&i>^  4t.iUiv«  nuoh,  jod-is  «f|rert 
refre?hnierrt  to  the  ho6y.    Tb«  b»th  -pipypkefi  urioe. 

liO.  I'iiey'  acc  very  vsclui  in  disea^.uf  Ui«  Uewi;  paieie^  fSpU^aies  and  con- 
vuhionB;  h}  cotieubr  diwaaea,  leftrofliet,  iMriwMdMRibis  ipiall  ohrtruqtipm  of 
IbsliMidB,  M  spleen,  Iliver,  aoAmemil&ry;  andAheifaiiaflyty  «id  h^ness  of 
i^Kose  ipsHts;  jn  moat  <Hseaacs  of  nQoontu  in  the  -sottrv^  mifl  :H<»ciei;  as  to  whidi 
dast,  iviiiie  i  am  writiiig,  ait  aldennau  tit  thmuty  aasoMS  itne*  tihat  bis  wi£^,  who 
MfteeH<weedwgtyteori>hriiOTlhttliea^^  sHntJntot^  mfC'^Mtbibr  it, 
and  voided  there  several  stones  as  large  as  those  of  olives,  and      nevor  tfail> 
M«i  with  thdt  tHstenipcr  fiftpr.    Tiw  bath  is  also  good  m  cold  tyoufs,  as  they 
iCfltt  them.  lE^toe  same  al^nau  tidls       tiua^    gifcs  him  fif^Ht  ea^ic,  whm 
iMisteMibladarilh'diBjfiiiQf  it.  Iiesi«Den«riiiMd.to  g»in  Maoonesjrtie^t 
takes  litin,  which  than  i^oet  aff*  fne8en%>  and  returns  jiot  in  «  ^considerable 
lime  sAer;  lie  pits  his -feet  upon  the  botteat  sprangs  in  tlie  V.  inrr'H  bath.    But  it 
has  a  contrary  effect  in  hot  gouts;  and  aome,  who  are  troubled  with  Uut  dis- 
towiper  «rfl>ine,  ilwt  Hhe  Qwtfi  f«ts  them  into  •  fit  :if  they  go  nto  it  nfidiovt 
-pe^Mration  ;  or,  if  th^haare  the  fit  befere,  itinfiames  it  more,  and  sends  it 
-about  the  body,  an4  4tisables  the  joint  so,  that  there  is  no  treading  on  it  for  tlie 
|Mfeaent.   The  bath  is  «fieGtual  in  the  diseases  of  children,  particiilarly  the 
•Ailuila,  KHMf^hig ^e'iMnKNmtlHrtippeMed-AD^'it»''  ,Itai4lso fgood'fytynxatfi 
4het  are  apt  to  naiscany,  -if  used  inodMibdly.   The  bi^  guides  go  in  w4ien  they 
-are  ready  to  fie  dawn ;  apd  ot^T  women  of  the  town  use  it  ordinarily  through- 
out thdr  tifrie,  and  are  never  c^nerved  to  >nui<^rry.    It  fnilitates  deliverance. 
"SMides,  it  is  very  effeo^Hriifbr  lAie4ityef^[thening  of  farakeoliaDe^  and  good  in  ' 
•an  -cold  -and  moist  distempers  and  'WfttfaMM  flf  •nerves,  sUapefiNsdom,  relaxations, 
and  violent  ■pains;  in  atl  tvtiicb  >it  gives  case,  oxrnpt  the  laes  venerea:  for  in  that 
(ftoept  .the  mofignitytie  oveMXMOflliy  4he  fnethods  of  physic)  it  exai^perates  the 
<fiin  man.  It  is  an  enNflent  vamei^fferiiemoving  the  nmanng  veakness  in 
seals,  -as%u  been  «cem|jlified  in -did  men  «ven  to  ^e  age  of  S8  years. 

11.  There  is  no  instance  of  rnre^;  y>erforme;1  by  it  in  former  limes,  but  we 
have  experience  of  the  same  in  ours  and  in  some  others,  as  in  dropsies,  ca- 
cfanues,  spleen,  fcc.  In  xAadi  cam  tfaqr  were  Ay  herelofim  c£  uaing  the 
iMfh,  for  fear  of  confirming  those  dbstruetions^  vAwnm  it  ia  now  found  that 
Acir  cose  i*  AcUitaled.ly  it.-* 

BfcaiiMaMi  p(liM»  If  <lBlliitiwrtwilnjBW^<fll»«wawihisssoMpewis4,  itsaaMdlctMl 
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12.  The  bnth  guides  live  to  8  very  great  age,  sometimes  to  near  100  years; 
ordinarily,  if  they  are  temperate  to  70.  There  are  two  at  this  time  above  eOj 
a  imm  and  his  wiife. 

1 3.  In  the  croM-l»lh  the  guides  have  ot»erved  a  certain  black  %  with  sealed 
wings,  in  the  form  of  a  lady  cow,  but  somewhat  bigger.  They  say  it  shoots 
quick  in  the  water^  and  sometimes  bites.  It  lives  under  the  water,  and  is 
never  found  but  in  ireiy  hot  weather. 

14.  The  cross-bath  cats  out  silver  exceedingly;  and  I  am  toM,  that  a  shilling 
in  a  week's  time  has  been  so  corroded  by  it,  that  it  might  be  wound  about  one's 
iinger.  *  The  baths  agree  with  brass,  but  not  with  iron,  for  they  will  eat  out  a 
ring  of  this  metal  in  seven  years,  '«rfien  fanfe  ringt  teem  to  receive  no  pr^odioe 
at  all  from  them. 

15.  When  women  have  washed  their  hair  with  the  mixture  of  beaten  eggs  and 
patmealj  this  will  poison  the  bath  so,  as  to  b^;et  a  most  noisome  smell,  (xstinig 
a  sea-green  on  the  water,  whidi  otherwise  is.teiy  puve  and  limpid.  TUi  wiH 
tunt  the  veiy  walls,  and  there  b  no  ffliwingof  it,  but  by  drawii^  the  faadi.  . 

1 5.  In  summer  the  baths  purge  up  a  green  aeua  on  the  top,  bttt  never  m 
winter  I  but  then  leave  a  yellow  on  the  walls. 

17.  Hie  walls  of  the  hot  springs  are  very  deep-set,  and  large ;  10  6et  tiikk, 
and  14  deep  fiom  the  level  of  the  street.  The  cement  of  the  wall  is  tallow, 
clay,  lime  and  beaten  bricks.  In  the  year  1659,  the  hoi  bath  (a  br^th  pnrticu- 
iarly  so  called,  of  equal  heat  with  the  king's  bi^)  was  mucii  impaired  by  the 
breaking  out  of  a  spring,  which  the  workmen' aft  lastfbond  again,  andrMtored* 
In  digging  they  came  to  a  firm  foundation  of  fiictitiail^  matter,  which  had  holes 
in  il  like  a  pumice-stone,  through  which  the  water  played;  so  that  it  is  pro- 
bable the  springs  were  brought  together  by  art;  which  iHX>tM^ly  was  the  nec^ 
mancy ,  the  people  of  ancient  times  beKeved  and  reported  to  bavie  «oqtrtved  and 
made  the^^e  bnths,  as  in  a  very  ancient  manuscript  chrpniole  I  find  these  words.: 
"  When  Lud  Hidibras  was  dead,  Bladud  his  son,  a  great  nygromancrr  (so  it  is 
there  writ)  was  made  king,  and  he  made  the  wonder  of  the  hot  bath  by  iiis  ny- 
gnmiancy,  and  he  reigned  21  years,  and  after  he  died,  and  lies  at  tlie  nffff 
Ttcy.**  And  in  another  old  chronicle  it  is  said,  that  king  Bladud  seBtfiir,necK>- 
mancers  to  Athens  to  effect  this  great  business;  who  probahly  were  no  other 
then  cunning  artificers,  well  skilled  in  architecture  and  mechanics.-f-     ,  • 

t>v  die  iK'Lur.itc-  uh.M'nttlun'i  of  later  writen.   Thi* lUtllor  dott  OOtddf  dlCljWD«(Sl)(twWBdlBiB« 

*  Thit  corrwion  of  xilvcr  by  the  Bath  waters  will  not  itiiWj  Im  cmStsd  fay  Hkih  wlio  «  ab> 
qiViiDtcd  with  tfae  cbetnJcal  propertiM  of  ibeae  ipnngi, 
'    t  "Wlioorwwldinlbrmy  tliii«iawaccaM»soboera^ 
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Extract  of  a  Letter,  dated  Sepiemher,  1668,  Jinm  Mr,  Muealtus,  of 
Zurich  to  M.  ITaak,  F.  R.S.  conrerning  the  Icy  and  CryttaUine 
Mountmm  of  Helvetia,  eulled  the  ijletscher,    TraaskUed  from  the 
'    Latin  %  Mr.  Oldenhurg.    N'  49,  p-  982. 

The  highest  icy  mountains  of  Hdvetia  about  Valesia  and  Augusta,  in  the 
anton  of  Bern;  about  Tuninium  and  Tavetsch  of  the  Rhaetiaiu,  are  aKvays 
aeen  covered  with  snow.  The  snow,  melted  by  the  heat  of  the  summer,  other 
•now  being  fallen  within  a  little  while  after,  is  lianicned  into  ice,  which  by 
Utde  and  little  in  a  long  course  of  time  depurating  itself  turns  into  a  stone,  not 
yielding, in  hardn^tf  and  deamctt  to  cr}'stal.*  Such  stones  closely  compacted 
tiompose  a  vhole  oblong  firm  mounUiin,  though  in  summer  time  the  countr)* 
people  have  observed  it  to  burst  asunder  witli  great  cracking,  like  thunder, 
which  is  also  well  known  to  hunters  to  their  great  cost,  forasmuch  as  sudi  cracM 
and  openings,  being  by  the  winds  oovei«d  with  snow,  are  the  death  of  those 
.  that  pass  over  them. 

At  the  foot  of  these  mountains  crystals  are  with  great  labour  dug  out ;  they 
are  fbimd  among  other  fossils  of  two  soits  and  colours;  some  of  them  are. 
darkteh  and  troubled,  vduch  1^  some  are  called  thechiystal-ore,  to  he  plente- 
wudj  found  in  the  ascent  of  Mount  Gothard;  others  transpirpnt,  very  pure  and 
-as  dear  as  Venice  glass;  hexangular,  great  and  small:  as  in  the  mountains  about 
.  Valaia,  and  tlie  town  called  Urselen  at  the  foot  of  the  hill  Schelenin  tliey  are 
du^outj  and  sold  at  a  good  rate.  Of  this  htter  kind  my  {nrents,  ibvr  yean 
.9go,  txaoimitted  a  very  laige  and  fiur  one  to  Milan  for  8Ql.  sterling. 

Some  Observations  concemmg  Japan,  made  by  an  ingentout  Person 
many  years  rendad  tn  lAol  Country.   N'  49,  p-  9B3. 

<  The  Japanese  doubt  not  at  dl  of  their  ooantry  beitif  an  Mand ;  though  it  be 
•separated  firom  the  contfaient  hf  soch  narrow  channels  limt  no  vessel  of  any 
considerable  burthen  can  pass  them.  Tlic  air  is  there  very  salubrious,  but  of 
different  temperature  on  each  side  of  the  moimtains  whidi  divide  Japan.  The 
plague  has  never  beAi  tward  of  there  t  bbt  the  small-pox  and  fluxes  are  very 
frequent,  llidr  mountains  are  fertile  almost  to  the  very  top.  There  are  found 
■  almost  all  European  sorts  of  fruitj  - peaches,  apricots,  dierries,  pinines,  apples, 

•  dwlr  cbemicat  eampoManar  nadldnd  pow«n^  ifaoald  caomk  ttte  tnet»  written  by  Dr.  Falconer, 

am;  tlit  n>o-e  rectnt  publirattoa";  of  Dr.  Gibbes. 
*  Tlii*  Auertioo,  that  the  ic«  of  ibeae  it  gradually  coareited  luto  stunc,  i«  Ibuodcd  in  error. 
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peflis,  and  pwUcularly  pif^ins,  bon-chretien  pears.   Besides  theae,  there  is  en 

infinitv  pf  nrht  r  fruit  ;  but  bard!\  .inv  Viut  -whzt  arr  uko  ^ouimI  in  somefwrtor 
other  of  India.  Sih'er  is  tiiere  ia  its  inghest  perfectiaii,  biit  not  used  in  trade; 
in  which  is  seen  iioUuDg  but  ^old,  aad  jome  small  ooia  of  brass;  uluch  latter 
tiiejr qwil  fay  refining  it  too  vaaA.  Sterii  riao  is  Jihemvety  good.  Thelewper 
of  their  metal^^  was  formerly  better  than  it  is  Jiow;  but  yet  they  maTcc  cutlasses, 
or  short  swords,  exceeding  good.  Tlie  great  mountain  of  Japan  is  higher  tlian 
the  Peak  of  Teneriff,  since  being  above  I8  leagues  distant  from  the  sea  side,  it 
way  be  seen  above  40  le^juesolF  «l jea.  There  are  8  voleaiioes  or  fire  Sfiitliing 
moxmtnins  in  Japan  ;  and  v""  f.innot  go  into  the  dhampagne,  birt  yon  discover 
some  of  them.  There  are  many  luedicinal  waters  and  hot  springs  there,  whidh 
the  inhabitants  use  in  their  distempers.  Hicy  liave  paiticidar  medicines ;  but 
they  tet  no  blood.  Th^  make-mudb  use  of  caustics,  applying  upon  eome 
none  or  other  tlic  powder  of  Artemisia  or  Mugwort,  and  cotton,  viliidi  they 
set  on  fire.  Hicy  always  drink  their  liquors  warm.  There  is  so  great  a  store 
of  venison  in  Japan,  that  they  care  little  for  cattle,  though  there  be  no  want  0f 
tiiem.  They  employ  moat  oxen  for  ploughing;  and  tfwy  nuike  HO  butter  nor 
cheese,  nor  are  they  lovers  of  milk.  Tli<  j  Viave  great  plen'ty  of  com  and  rice. 
The  Japanese  are  proper  enough  of  stature,  and  not  uncomely  in  features ;  they 
have  soinewhdt  pronjiBOft  bellies.  They  are  exceeding  aeUve,  and  want  no 
Judgment^  they  are  aho  militaiy  and  ralMot.  No  arts  aie  to  be  onet  widi 
Bmong  them,  that  are  not  known  in  Europe,  except  that  of  making  lacca,  o'f 
■which  there  is  some  so  fine  and  curious,  tliat  whereas  in  this  country  one  may 
buy  an  ordinary  small  box  for  3  or  4  crowns,  one  of  the  same  size,  when  nrade 
in  Japan  of  «xqiuaite  laoea,  will  sell  for  more  than  BO  enmu.  ooiom 
with  whicli  they  dye  their  stuffs  never  fade.  I  have  seen  one  of  them  which 
our  vermilion  and  oouleixr-dc-feu  come  not  near  to.  It  is  extracted  out  of  a 
flower  like  saffron,  and  one  pound  of  it  ooste  en  incredible  price.  To  try  whe- 
ther die  ooloor  wiOnot  -bhai^  by  fiaivhm  orly«^  tibeyMfflf  a  hot  ivon  to  it; 
and  if  there  it  holds,  they  afisure  themselves  of  the  durablcness  of  the  colour. 
Thi'v  have  inathematidans  among  them,  andibeiieve  judiciary  asttology,  inso- 
much tliat  the  grandees  undertake  nothis^  without  lueconsultinf  Alwae  4falt 
make  professiott  of  that  «rt.  Jtfpm  yields  dhrers  jorts  of  good  menehaiitalile 
commodities;  butxJiiefly  all  aorte  of  silken  stuffs,  unwrought  silk,  amber,  pre- 
cious stones,  ma&k,  copper,  steel,  lackwork.  The  coimtiy  is  veiy  well  jpec^iled, 
and  exc«ding  rich,  being  well  stored  with  gold  mines;  and  I  have  seen  some 
of  the  geMim,  of  which  10  owoas  pddade^the  highest  iineness,  and  pieooa 
of  the  weight  of  120  marks.  Tlifir  buildings  ore  very  pood  nnH  rommodious. 
The  apartments  are  all  bdow  on  the  ground>  separated  from  one  another  by 
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jfortitMas  of  carUxHi  pointed  9nd  gilt,  which  may  be  folded  and  removed  like 
icreem.  Tbcir  floOMiieiaovcnd  witb  mats,  and  sonetimes  with  silken  std^ 
embroidered  velvety  and  doth  of  gold.  All  their  buildings  are  but  one  story 
high.  They  have  no  other  conveniences  to  defenrl  themselves  from  heat  and 
coldj  but  such  u  are  usual  in  Italy  and  Spain.  They  use  the  divertistements  of 
comfldtea,  which  are  than  thoae  of  Euiope.  The  ^ectators  are  about  2O0 
pace»  distant  fi-om  the  theatre,  which  beiiy  cohered  with  a  vault,  makes  the 
voice  of  the  artor«.  to  be  understood  to  the  very  end  of  the  theatre.  Tliey  love 
huoting  and  gaining,  aa  dice,  cardiy  chcaa,  &c.  At  all  times  of  the  day,  and 
inalltfadrvWtt,  tbqrtakftteftandtdMoo^  lliatr  languj^  is  quite  dt^icdt 
Smm  the  Chinese ;  but  their  priests  aid  oovrfisrs,  that  the  learned  among 
them,  whicJ)  bear  the  offices  of  the  court,  understand  the  tongue  of  Cochin- 
China,  and  by  this  means  that  of  Tonquin,  China,  Corea,  &c.  They  write 
Miihsr  torn  the  i%^tto  the  left,  novfion  tiie  left  to  the  right,  but  downwwd^ 
Thdr  government  is  dcspotie }  the  religion  Fftgan;  the  Qinstian  hated  upon 
no  father  areounf,  htit  that  acme  of  tJw?^  that  thrre  professed  it,  Mould  per 
suade  the  Japaoeae  to  acknowledge  a  superiority  above  the  royal  dignity,  dis- 
posing of  CHNm  aid  aMpten.  lliair  OMwakaie  very  good,  tlieb£ittffhdiig 
pnished  as  their  criines^  even  lying  and  detraction^  Tbdr  left  hand  ia  th* 
more  honouraUe^  and  dii^  tdcfi  hone  Oil  thai  ade» 

OfM.  «k  ViLBm'a  MtiaUme  Bmrn^  Qmcave.       4Q,  p.  986. 

M.  de  V!htte  of  Lyons,  utio  Ibnnerly  made  Chat  bundi^  oMieave  of  9fS^ 
inches  diaroeter,  disposed  of  to  the  king  of  Denmark,  and  mentioned  before 
m  Ninnber  6,  p.  3-1,  has  made  another  of  34  inches  diameter,  which  melts 
all  sorts  of  metals,  even  iron  itself  of  the  thickness  of  a  siiver-crovm,  in  less 
then  a  minute  of  time,  and  vitrifies  brick  hi  iSm  wuai  time ;  and  as  for  wood, 
ivhethergreenordiy,  itaetsitoii  lire  hi  amomenf.  The  Unff  has  seen  it, 
and  its  performances,  with  great  satisfaction  ;  and  his  majesty  is  likely  to  pur- 
chase it  Sat  the  fioyal  Academy,  for  making  farther  ekpenments  with  it. 

r 

An  Awmni  of  fom  Booh,  N'  49,  p. 

L  Mare.  Malpiglw  Dbseitatio  Epistotica  Do  Bonb^  Bcpia  Sdcielati 

dicata. 

This  laborious  performance  (dediaited  to  the  Royal  Society)  gives  an  ac- 
count of  the  production,  structure,  food,  growth,  &c.  of  the  silk-worm  j  to- 
gether wkh  an  accurate  aiMtomicddeacriiAionofaH  the  part*  ^  this  iraect. 

lot  ibe  «Mtmieal  etotrmtkM  m  Ita  aianiclwM^  fhe  anthor  taliea  notieej 


a(to'  »Ht&oiopiit«AL  nAMfAeTioiM.  [anwo  KMJg' 

smong  many  other  fbings,  of  ita  eleven-  rings  or  iiidiures,  and  of  how 
many  small  ones  each  of  them  is  made  up;  giving  their  shftpe,  aixe^  Ihs.> 

Then  he  gncs.  on  to  tlic  wrinkles  of  the  body,  the  head,  eves,  teeth  (cutting 
not  by  an  up  and  down  motion  but  a  lateral  one)  and  legs,  witli  their  different 
chapes,  joints,  claw  s,  together  ivith  their  poatiire  and  motioii  for  spinning. 

Of  their  internal  parts,  he  observes  the  quality  of  the  humour  ibond  ui  them,, 
viz.  concrotinfT  by  the  warmth  of  one's  hand,  and  leaving  a  crust :  next  the 
mucous  and  rosy-coloured  skin,  supposed  to  be  the  new  skin,  found  under  the 
exterior.  Then  he  deacrihes  the  Tarions  mnsdea  and  flbraa,  both  parallel  and 
oblique,  more  or  less.,  togellu  r  with  the  insertion  of  tlie  fibres  in  every  vinf^p 
and  of  fver\  ring  in  the  cavity  of  its  neighbouring  ring,  for  producing  the  pro-> 
groiiiive  motion  of  the  animal }  the  manner  of  which  is  described  very  particu* 
lariy. 

He  passes  on  to  die  vessds  moistening  all  the  parts,  observing  their  branches^ 

nnd  anastomoses;  their  lor-ri'^iatiou  in  one  common  tnmk,  and  the  curious 
net-work  th«y  make.  The&e  vessels  prolonged,  he  makes  to  be  the  lungs, 
whose  structure  for  leqnration  he  diligently  describes,  iUuatmting  the  same 
with  observations  made  of  other  insects,  and  with  some  trials,  showing,  bothT 
tfiat  air  issues  out  of  their  body,  and  that  oily  UqUMS  will  fluftbcale  them,  only: 
by  stopping  the  orifice  of  their  wind  pipe. 

From  the  lungs  he  proceeds  to  the  heart,  whidi  he  says  reaches  from  the 
head  to  the  tail,  being  of  a  strange  figiu-e,  and  rather  many  hearts  than  one  ; 
V  hr-^c  TTifiticn  of  systole  and  diastole  he  describes,  taking  also  notioe  how  the 
vital  humour  jjasses  from  one  little  heart  to  anotlicr. 

The  ventricle,  [stomach]  he  observes,  readies  also  from  one  extreme  of  the 
worm  to  the  other;  describing  its  substance,  shape,  fibres,  and  vessds  bedew-l 
ing  it,  together  with  its  resemblance  to  the  ventricle  [stomacli]  of  other  insects: 
where  he  particularly  notes  the  great  vozacity  of  the  silk-worm,  affirming,  that 
it  will  eat  as  much  in  one  day,  as  its  whde  empty  body  weighs. 

In  the  aides  of  the  bdly  about  the  ventride  he  finds  a  woof  of  vessels,  con>. 
taining  the  silky  juice;  describing  their  progress  from  the  mouth  downward 
into  the  belly,  and  their  strange  flexures  and  meanders ;  whose  end  he  aihrms 
to  have  at  length,  after  a  long  and  patient  search,  found  out.  Of  these  vessels 
he  makes  a  and  curious  description,  as  also  of  the^  Afferent  jmoes-,  as 
the  cause  of  the  different  sorts  of  webs  and  bags. 

He  also  gives  an  accurate  account  of  the  fine  texture  of  the  spinal  marrow 
and  the  cranium. 

He  notices  the  gradual  change  of  the  silk-worm,  after  it  is  exhausted  by 
qiinning }  how  all  Uie  parts  arc  altered,  and  the  whole  disposed  to  assume  tlw 
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ionn  of  the  aurclia  or  chrysalis,  divesting  iUelf  of  its  coat  in  tlie  space  of  J 
flMO.  10  sec.  the  UMDiier  of  which  he  very  corioiHly  deacribeB,  having'  atten- 
tively beheld  it  himself.  He  atUs,  how  the  wings  and  other  j)art^  arc  fnrn  r  ! 
far  the  papilio  or  butterfly,  and  how  indeed  the  wings  are  latitant  under  tiie 
«ecund  and  third  ring  of  the  worm,  before  it  works  the  bag. 

Of  the  anidia  he  describes  it*  shape  md  all  the  inuU,  and  paiticohrly  the 
remaining  vestiges  of  the  silky  intestines,  the  vciifriclf,  and  the  concrete  mel- 
loous  juice  therein,  together  willi  some  though  rare  and  scarce  perceptible  mo- 
tion of  the  heart.  Then,  how  the  aurelia  chartges  into  a  butterfly,  and  in 
what  timci,  vis.  in  the^Nsd  of  ten  4ay»  m  summer,  and  in  a  moiiilb*8  time  in 
autumn  and  winter.  Where  he  adds,  how  the  eggs  begin  In  the  females  upon 
their  change  into  aurelias,  and  how  at  laet  the  butterfly  breaks  out  by  meanaof 
its  claws  and  a  sharp  liquor. 

lb  tfak  he  mib)oio8  a  fivtkdar- description  of  the  Ibnn  of 'the  livtteHly, 
and  all  its  parts;  of  the  motion  of  its  heart,  of  the  discriminative  marks 
between  the  male  and  female;  of  the  curious  structure  of  the  ovarium;  the 
parts  of  generation,  the  coitus,  and  the  iitrange  lengtii  of  tiie  time  it  lasts,  tiie 
nak  beaitia^'his  wings  dboot  ISO  time*  in  one  oopdatian,  the  nraltitiide  of 
«gg8,  amounting  to  300,  400,  sometimes  500;  and  the  death  of  the  poor  fly» 
following  five  days  after  the  coitus  in  stunmer,  but  not  before  the  lath  day  in 
August. 

'  He  omitsnottoinstruetdieieader  of  thewaysofkeephigthe^gs,  and  the 

manner  of  ordering  them  for  hatching;  where  he  takes  notice  of  one  kind  of 
butterfly  in  Sicily,  which  is  made  twice  ftcuod  in  one  year,  viz.  in  the  end  of 
Apr^  and  the  end  of  August.  , . 

.  He  oondudes  with,  the  way«f  whiding  off  tiie  Ufjt,  and  informs  us  bow 

many  threads  together  will  make  good  substantial  silk;  where  he  aflirms,  that 
sometimes  he  has  reckoned  030  Bononian  feet  of  silk  wound  off  from  one  bag, 
witfiout  the  extenur  lanugo  aiid  the  inmosl  last  part,  which  botli  together  might 
make  a  fourth  part  <tf  that  length  mon. 

II.  Description  Anatomique  d'un  Cameleon,  d'un  Castor,  d*nn  Dromed^M^ 
il'un  Ours,  et  d'unc  Gazelle.  •  A  Pari*?,  in  4to, 

The  dissections  of  tlie«e  animals  and  the  observations  thereon  were  made  in 
the  foyal  Rbtary  at  Puis. 

Of  the  chamelion*  (which  they  say  was  an  Egyptian  one;)  they  all^  th*t 
there  are  two  other  sorts,  one  of  Arabia,  and  another  of  Mp\;ro,  and  obser\^e: 
1.  That  its  contrary  motions  of  swelling  and  contracting  are  not  made  as  in  otlier 
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animals,  dilating  and  presently  after  contracting  their  breast  for  res^nraUon,  m 
a  oonstant  and  regular  order;  since  they  have  cecn  it  ataidlfor  the  space  of  aboVfe 
two  hours,  during  which  time  it  would  indeed  contract  •  little,  but  almost  in. 

discrmibly,  and  alio  svscll  a  little  again,  but  with  this  difference,  thnt  the  diliu 
tatiun  was  more  sudden  and  more  visible,  and  that  by  long  and  unequal  inter* 
vals;  they  having  dso  ofaaenped  it  to  subnde  for  a  long  time,  and  mooh  longer 
than  swelled. 

'2.  That  the  grains  [or  coloured  eminences]  in  the  chamclion's  skin  issumed 
various  appearance*,  being  of  a  bluish-grey,  when  the  animal  was  in  the  ehadtt 
motbnleBB^  Mid  had  not  been  toadied  a  long  while,  but  that  die  pun  indMneatli 
trere  yellowish-white,  and  the  space  between  the  grains  of  a  pale  and  ycUoarish- 
red;  arid  that  the  siiid  grey  colouring  Iiim  al!  over  when  at  rest,  and  remaining  on 
the  in^'idu  of  the  skin  when  flayed,  (which  seemed  to  argue  it  was  the  natural  oo* 
lour)  did,  vrfien  cKpoaed  to  the  day  light,  change  in  tiie  sun,  ao  that  all  the  plaoea 
of  ks  iMxIy,  atmolL  by  that  light,  took,  instead  of  their  bltnalwjpef,  a  brawMr 
prcv,  npproaching  tn  a  minim;  but  the  rest  of  the  skin,  not  shone  upon  by  tha 
sun,  changed  its  grey  into  divers  brighter  colours,  which  fonncd  ^pots  half  aa  iitch 
big,  of  an  isabdla  oolodr,  by  ihft  nixtnm  of  the  ^ndhnvUi  white  in  the  graina, 
and  the  light  brown  in  tha  gloiUKi  of  the  skin ;  the  other  skin  not  shone  upon 
by  the  <^nri,  and  remaining  of  a  grey  paler  llian  ordinary,  being  like  cloth  mixed 
of  wool  of  divcra  colours,  the  ground  continuing  as  before.  The  sun  ceaang 
to  nhine,  tiie  6r8t  grey  returned  by  Utile  and  lit^  and  beuig  then  «M0h«4-l:y 
one  of  the  oompaiqrk  'there  appewad  presence  many  very  biuck  spots  on  Ml 
shoulders  and  fore-feet,  which  happened  not  when  he  was  hRndlod  by  those  lhaC 
took  care  of  him.  Being  wrapped  in  white  linen  (<xr  two  or  three  minutes,  ho 
wds  taken  out  whitibh,  and  having  kepi  tfaia  boloar  awfaife,  it  ^vanished  inaan- 
Mf:  which  experinie«t'rclf«tiea  thoie  who  give  cot,  that  the  chanMikiii  takea 
all  colours  but  white.  Having  put  him  on  divcfs  ihiti^s  of  several  colours,  and 
\iTapped  him  up  in  them,  he  assumed  none  ot  their  ookwta  but  Ciie  wbit^  "neio 
ther  took  he  tliis,  but  the  first  time  of  the  trials.* 

a.  Tha  atmoture  and  moiaoa  of  hia  eyaa  turning  two  different  wajtat  one 
and  the  same  time,  which  yet  is  not  true  of  tliC  chamcKons  of  Mexico.  . 

4.  His  way  of  taking  bold  of  the  stnall  branches  of  trees,  like  that  of  a  pan- 
rat,  who  puts  two  of  ins  claws  before  and  two  behind,  wfaafins  Vthiv  bMi  bI- 
waya  pat  three  beroi«  and  one  behind. 

«  TJie  change*  of  colour  obMrved  in  tli«  above-iaeutiofted  grain*  or  tabcrdM  on  tJ«;  cti.3iuc>rm)'a 
■kin,  wold  ieero  to  depend  upon  the  qomd^  «f  fluid*  contained  in  Ow  cntaoeotu  vcsst-U ;  which 
quantity  of  fluids  in  llie«;  vencls  must  vary.  aocoidiii(  a*  tile  Ma  a  man  or  lew  •tretdinl  in  Ota 
empbfiomiiMi  iwel!.ng,  wbidij  by  a  peculiar  syoclaie,  tlni  aniaid  cm  pndnoe  it  |lciiani 
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.  9.  Hb  having  no  ^>toen;  a  very  little  heart,  and  esceedlng  little  biain,  m 
which  appeared  no  miric  at  all  of  any  seoae  of  hearing,  this  animal  neither  ie< 

ceivinp-  nor  pn  ing  any  sound. 

6.  His  tongue  betog  fiirnished  with  and  HLstened  to  a  long  tromp,  [tube] 
i^eiving  tolmneh  it  oat,  <br  the  taking  of  flies,*  on  whidi  he  feeda,  and  not  on 
air  alones  the  obsen^s  hairing  found  many  flies  in  tns  atomacfa  and  gats. 

In  the  castorf-,  or  b«iveT,  they  note: 
■  1.  His  tivo  sorts  of  hair,  one  short,  soft  and  hnc,  to  defend  him  from  cold, 
the  other  long  and  duck,  to  receive  thenixe,  in  wfawh  they  often  walbw,  and 
to  famder  it  &OBk  geUing  to  the  akin. 

^.  His  teeth,  formed  after  a  pccu'-ar  manner,  exceeding  fit  to  cut  trees, 
which  they  do  to  build  themsdves  lodgiug^  to  breed  their  young  ones  in;  for 
nMdi  pnrpoae  nature  bm  abo  fnrnidwd  Ihem  with  sadi  fbra  ftet  aa  csactly  ne-  . 
aentble  the  hands  of  a«aa}  tile  hind  Hatlt,  peeper  for  awimning,  bdng  ibrmed 
fike  those  of  a  goose. 

S.  His  bladders  oontMning  the  castoreum  (di^not  6pom  the  testicles^  of 
which  th^  lbandibnr  gnat  vaieadxHitdM  lower  part  of  tile  OS  pubis,  of  which 
two  were  above  tlie  otiier  two,  hotdosdy  joined  to  one  another,  the  tw  o  upper 
beinp  likely  to  prepare  that  matter,  and  the  two  other  to  bring  it  to  the  perfec-: 
tion  of  more  consistence  and  unctuousness,  as  also  of  a  stronger  scent  and 
deeper  yellow  colour;  for  wlddi  purpose  the  two  latter  are  of  a  glandular  oori«. 
position.  Bntnndar  thia  aeeond  sort  of  .  neks  they  found  yet  nnotlier  long  oiie, 
full  of  liqwor,  more  yellow  and  liquid,  and  more  elaborate  tlian  that  In  tiie  for- 
mer, of  A  different  sidcII,  and  hkc  to  the  yoUc  of  an  egg;  of  which  they  write 
fiom  Canada,  tint  benrerB  use  it  to  jnake  themselves  an  appetite  when  th^ 
want 'it,  and  thatlb^.squecze  it  out  by  pressing  with  their  paws  the  bladder 
which  contains  it;  .and  th.tt  the  savages  anoint  -with  it  the  gins  tiiey  set  for 
tiiese  animals,  to  draw  them  thither. 

4.  Hia  teatidea  not  ftatened  to  the  bacft^bone,  aaaaverslautiiors  affirm,  bat 
.  on  the  side  of  the  OS  pubis  about  the  groin,  altogether  hid,  and  not  appearing 

at  all,  no  more  th.^^  the  penis,  before  the  skin  was  rpmovnl.  Tlie  penis,  con- 
trary to  that  of  a  dog,  whidi  goes  horn  the  os  pubis  to  the  navel,  descended 
here  downward  to  the  anua,  where  it  terminated.  , 

5.  Hie  heart  had  its  left  auricle  greater  than  the  riirlit  (which  u  also  found 
in  some  other  animals),  whereas  in  man  it  i?  contrary.  'l'lie\  found  no  foramen 
ovale,  whjch  umny  authors  a&sure  to  be  in  all  .nmphibious  animals,  and  even  ia 

*  Tlic  extremit}-  of  -the  «faamclioii'«  tongiM  ii  MOdaMlj  ffioiiteoed  »-itb  a  slimy  or  gtutinoitt 
lujuor,  bj|r  which  it  is  enabled  to  catch  iu  pit-/.  . 
~  i  CHMr  Fiber.  Lioa.  ! 


379  PHiMtoFBicAt  nAMVAenoire.  [anho  1069^ 

men,  Uut  are  divers,  and  stay  ]ong  under  water.  But  it  may  be,  that  tiiis- 
castor  liavtng  been  kept  several  yeara  horn  going  into  flie  nater,  thai  hole  had 

In  tiie  dromedary  it  was  observed  that  it  lias  but  two  small  hoofs  Oi>  the  end 
of  his  feet,  the  soles  of  them  flat  and  Urge,  being  very  flesliy,  and  covd^  only 
with  a  aoft,  tfaidt  and  little  caltom  skin,  proper  enough  to  maidi  in  the  sand* 
of  Asia  and  Africa;  that  the  six  callosities  of  his  legs  being  oponed,  their  sub- 
stance was  found  to  be  between  flesh,  grease,  and  ligament,  some  having  a 
collection  of  a  thick  purulent  matter  mixed ;  that  that  callosity  under  the  breast. 
Strongly  frstened  to  the  sleroani,  was  oonstdctabtf  taige  eveiy  way,  and  nraclt 
suppurated ;  that  his  inward  parts  urrr  like  those  of  a  horse ;  but  that  in  his  second 
ventricle  [stomach]  there  were  many  square  openings,  being  the  entry  of  about 
30  cavities,  made  like  sadu,  placed  betw«n  the  two  membranes  that  compose 
tiie  sttbstanoe  of  the  idwte  stomscb,  in  whidi  aadts,  as  in  convenient  reoq^ 
tacles,  it  is  probable  that  camels  do  for  a  long  while  keep  the  water  they  drink 
in  great  fpiantitj',  when  they  meet  with  any,  for  a  supply  in  dry  and  desert 
places;*  liiat  the  lungs  had  but  one  lobe;  that  the  heart  was  remarkably  large, 
viz.  nine  inches  long  and  seven  broad;  thait,  eontwuy  to  other.tongoes,  which 
are  every  where  rough  from  within  outwards  by  store  of  small  emincncf  s  tend- 
ing from  without  inwardSj  a  part  of  this  tongue  had  them  ihun  within  ovt^ 
wards,  &c. 

The  bear  has  a  veiy  paiiiculsr  stmctuie  nf  Iks  1^  and  sidataaen 

very  good  to  eat.  Its  claws  differ  from  those  of  a  lion  ;  by  beitig  more  cquaJ 
and  more  compact.  The  teeth  differ  from  those  of  a  lion  in  this  only,  that 
they  are  less.  The  Lhurax  consists  of  14  ribs.  There  appeared  no  distinction 
hi  his  guts,  as  in  other  aniimbi  the^  were  4a  feet  long,  wbei«as  those  of  th» 
lion,^  formerly  dissected  by  the  saain  obaerverSy  wnc  botSS.  The  kidney  had 
a  very  peculiar  structure,  viz.  a  membrane  containing  56  small  "kidnej-s,  ac- 
tually bcparate  from  one  another,  each  covered  with  its  proper  mianbranC} 
heieand  there  connected  by  very  fine  fibic&i.  every  one  having  ftlsige  base 
outwards,  and  straightening  itself  inwards}  tinfc  base  being  in  some  a  hexagon, 
in  the  most  a  pentagon,  and  in  others  square;  and  the  whole  representing 
as  it  were  a  ri|K'  pine-apple:  therefore  probably  so  great,  and  divided  into  so 

•  Many  roiuioating  animatt iiave  finir  itonucht ;  csimI*  have  tbe  same,  in  coomnawidi  tiiOli^ 
but  tbey  Inve  moreover  an  afificildix  to  die  paunch  [ventriralas,  properly  so  called]  wludiiuiu  all 
je«ervoir  fir  w  .itrr,  nnd  which  may  be  reganled  as  a  fifth  stomach,  pcculUur  (o  tltenuelve*.  It  ia 
provided  with  cavities  in  the  manner  here  describeJ,  wherein  the  water  can  be  retaioed  many  dsji, 
pure  and  unmixed  with  the  food)  and  bam  wbicb  h  CMD  be  thrown  either  km  dw  fnach  or  be 
hnmght  up  agaio  ioto  the  fleiaphicia  tf  tha  cBHacBanrf  the  nmicahr  eoan  of  wceytack, 
whumer  thcae  loiiinls  dMM. 
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many  smaller  kidneys,  that  it  might  contain  and  eTocuate  the  greater  plenty  of 
•enwitieii  to  be  found  in  •  bear,  because  he  has  but  little  of  imemHile  truspiri. 
ation,  by  reason  of  the  thickness  of  the  habit  of  his  body,  not  fuvoarable  for 
it  The  brain  they  observed  to  be  four  times  greater  than  that  of  the  lion 
they  opened.  The  eyes  exceeding  little,  the  crystalline  very  oddly  situated, 
and  drawn  on  one  aide  of  the  axis  of  the  eye. 

But  that  wliich  is  pr^rtictilarly  taken  notice  of  in  the  description  of  this  ani- 
mal, if,  1.  The  strength  of  its  temper  and  constitution,  by  which  it  is  able, 
though  it  have  but  a  little  stomach  and  strait  guts  (among  which  there  is  no 
caecuitt)  todgeit with  caae  all  aorta  of  ediblea,  raw  fleali,  fish,  lobsters,  in- 
sects, herbs,  fruits,  honey  ;  supplying  by  the  force  of  temper  llie  defect 
of  ■  commodious  btructure.  2.  The  small  capacity  of  its  liver  and  spleen  to 
receive  excrementitious  matter ;  which  argues,  that  the  action  of  the  natural 
bealia  aoweP  vQgobled,  that  it  ianotaubjeet  to  defect  orexeesa.  a.  The 
singular  faculty  of  increasing  to  a  great  bulk,  by  which,  though  it  be  bom  ex- 
ceeding small,  it  grows  a  very  large  animal,  its  nnturni  moisture  being  so  per- 
fect, as  to  render  the  parta  capable  of  extending  tiiemselves,  and  of  increa&ing 
fSbtbe  iDi^tode  mthoot  leiMiiing  fhdr  atieogdi. 

The  gazelle  or  wild  African  she-goal  (the  same  with  the  dorcas  or  stiep- 
sicpfos)  was  of  the  si^e  and  shape  of  a  hind,  its  hair  fallow,  except  that  of 
the  belly,  which  was  wiiite ;  its  eyes  large  and  black ;  the  horns  black  alto, 
streafced  croaa-wayi,  I5  hidica  lon^  very  sharp,  pretty  straight,  but  a  little 
turned  outwards  about  the  middle  ;  in  part  hollow,  and  by  a  sharp  bone  fastcn> 
ed  to  the  head.  Toothless  in  the  upper  jaw,  as  being  of  the  ruminating 
kind.  Very  cloven  footed,  and  small-hoofed  before,  but  thick-fleshed  on  the 
Inader  pirit  of  the  lega,  like  a  cwnd. 

Aa  lo  the  inward  parts,  it  had  a  liver  shaped  like  that  of  a  man,  divided  into 
two  lobes;  and  in  the  hotlow  part  of  the  liver  there  were* two  lymphatic 
branches,  which  fastened  the  trunk  of  the  vena  porta  to  the  superior  orifice  of 
the  atooMch.  The  aubatahoe  of  this  liver  plainly  appeared  to  them  glandular, 
each  grain  of  it  being  pierced,  aa  they  thought,  in  the  middle,  by  reason  of  a 
little  red  cleft  they  had,  whence  issued  blood  when  pressed.  And  the  cause 
why  these  glands  seldom  appear  unsevered  one  from  another,  may  be^  that 
when  the  nuoMl  ia  in  health  they  are  spungy  and  fitted  out  with  blood,  which 
they  are  not  when  it  ia  aick  or  emaciatetl,  &e. 

III.  Labyrinthoa  Algium,  Attth.  Joh.  Jac.  FeipMon.  Fiiiited  at  the  Hague 
in4to.  1667* 

There  do  not  qipcar  to  be  any  nethoda  of  reaelving  e^uationa  in  thia  bock, 
but  what  were  taiq^  bjr  Ibnncr  authora. 
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IV.  An  Answer  to  the  Hydrohigia  Chymiea  of  W.  Symfnoo  t  bjr  R.  Wtttie, 

M.  D.  8vo.  1669. 

We  did  not  thitik  our  readers  would  wish  to  be  detained  with  an  analysis  of 
the  hydrologia  cii)'a)ica  (mentioned  at  p.  303  of  our  Abndgemem) ;  inuch  less 
dtyw  tUnk  th^fvould  be  inleretted  1^  «  detail  of  tiie  pntnalais  in  Uw.  reply. 

The  Weight  of  ffater  in  ff^Oet  with  ar^vamry  Baka^  and  IFdghtk, 

Mr.  Boyle.  N^SO,p.lOQl,  , 

A  ghsB  bubble,  of  aboat  the  size  of  a  palletV^,  naa  poipoielf  bknm  at 

the  flame  of  a  lamp,«with  a  somewhat  long  stem  turned  up  at  tlic  end,  that  it 
might  the  more  conveniently  be  broken  off.  This  bubble  being  well  heated  to 
rarefy  tlic  air,  and  thereby  drive  out  a  good  part  of  it,  was  nimbly  sealed  at  the 
eml,  and  by  the  help  of  the  figure  of  tlie  stem  was  by  a  oonvenient  wdght  of* 
lead  deprcflscfl  virHr-  'vuter,  the  lead  and  g;lass  hHng  tied  by  a  string  to  one 
scale  of  a  good  balance,  putting  into  the  other  scale  as  much  weight  as  suiitced 
to  counterpoise  the  bubble,  as  it  hung  freely  in  the  midtt  of  the  water.  Then 
with  a  long  iron  forceps  I  oareMly  broke  off  theseated  end  of  the  IralbMe  under 
\\;it<'r,  SCI  ;i<  no  bubble  of  air  appeared  to  cmcr--r  t-r  escapi;  through  the  water, 
but  tlie  licpior  by  the  weight  of  tlie  atmosphere  sprung  into  the  empty  part  of 
tlic  glass  bul>ble,  and  filled  the  whole  cavity  about  half  full ;  and  presently,  as 
I  foretold,  the  bobble  subsided,  and  nade  its  soaie  preponderate  so  mudi,  ihaC 
there  iiecdetl  4  drachm*;  and  38  grains  to  reduce  the  balance  to  an  equilibrium^ 
Then  taking  out  the  bubble  witli  the  water  in  it,  by  the  help  of  the  flame  of  a 
candle,  warily  applied,  xve  drove  out  tlie  wuter  (wiiich  otlien^  ise  is  not  easily 
excluded  at  a  very  narrow  stem)  hitn  a  gliBi  oewtteiptnaed-befoEe ;  and  aa  we 
expectetl,  we  found  it  to  weigh  about  4  drachms  and  30  grains,  beside^  some 
little  that  remained  in  tlie  egg,  and  some  that  may  have  been  rarefied  into  va- 
pours, which  added  to  the  pie<-e  of  glass  that  was  broken  oft"  under  water  ami 
lost  there,  m^lit  very  well  amount  to  7  or  6  gmins.  By  whidt  it  appears,  not 
only  that  water  has  some  weight  in  water,  "but  tliat  it  weighs  very  near,  or  al- 
together, as  much  in  water  as  the  self-same  portion  of  liquor  would  weigh'iai 
Uie  air. 

The  same  day  we  repeated  the  cxperimerit  with  anodier  sealed  biAUe, 

larger  than  the  ftM  nKT,  being  as  large  as  a  great  hen-egg,  and  having  broken 
this  under  waier,  it  grew  hcaner  by  7  drachms  and  34  grain*;  and  having 
taken  out  the  bubble,  and  driven  out  the  water  into  a  counterposed  giuHs,  we 
found  the  transvasated  liquor  to'  aAoant  to  tlie  same  weight,  abating  6  or  7 
3  .  , 
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grains,  which  it  miglii  «eU.  but  loflk  on  wath  aeoounta  m  lyve  been  abow 
asentiooed, 

OUervaHmn  in  Am  fbyages  A»  fJb*  Ecwl  JiidliM.  %  JUr.  Ricadm 

SiaTMaoN,  N*  SO,  p.  1003. 

From  England  to  Gape  Pfaiiatem  in  Gflllida,  in  44*nor(ltbt.  the  winds  are  a» 

variable  as  with  us  in  Enplnnrl;  only  the  Bay  of  Bisray  is  more  bulijecl  to  storms, 
and  tlic  sea  more  rough,  tlie  waves  running  very  high.  I'rom  thence  to  34° 
tlie  wind  IS  vanBl>le  alao,  but  if  within  100  leagues  ui'  tiic  European  con- 
tinent, it  is  genenlly  indined  to  north-eaat.  From  84  degrees,  towards  ttie 
coast  of  Africa,  or  about  the  meridian  of  the  Canaries,  the  wind  is  always  about 
the  north-east.  Yet  in  winter,  on  the  coast  of  Africa  tliere  are  sometimes 
westerly  storms  that  are  violent,  but  of  no  long  continuance.  At:d  in  summer, 
when  it  is  aometunea  calm,  the  air  wiH  oome  variably.  These  north-east  winds 
hold  most  commonly  to  8  degrees  north  latitude,  and  then  begin  the  tornado 
winds,  wiiich  are  most  part  confined  between  8  and  4  degrees  north  latitude. 
Tliey  are  seldom  or  never  more  southerly ;  but  on  this  side  the  Une  they  have 
sometimes  been  met  between  ll  and  la  d^rees  north  latitude,  and  sometimes 
in  9  and  10  degrees.  These  tornadoes  are  uncertain  uinds,  blowing  from  all 
points  of  tlie  compass  in  the  same  liour,  and  sometimes  tlie  wind  shifts  thus 
without  intermitting,  and  at  other  times  it  will  be  i|uile  calm  between  every 
Uaat.  They  are  so  iir^ular  that  if  4  or  5  ships  sail  together,^  as  near  as  is 
fitting  for  ships  that  keep  company,  at  the  same  Instant,  very  often,  every  ship 
will  have  a  several  and  contrary  wind.  This  place  is  almost  always  infe«tcd  with 
dreadful  thunders,  lightnings  and  rain.  And  the  nearer  you  are  to  the  Al'ric 
Aart,  so  much  more  dresdful  is  the  thunder  and  rain:  but  the  further  wesU 
ward  you  go,  the  thunder  and  rain  Is  the  less,  and  the  winds  not  so  uncertain; 
so  that,  if  you  go  as  far  west  as  the  meridian  of  the  east-side  of  Bra.-jl,  there  is 
little  thunder,  neither  does  the  wind  uome  down  in  such  pufts  and  Haws ;  but 
between  4  and  8  degrees  it  is  most  indined  to  calms,  witii  very  great  and  thidt 
fogs,  and  the  rains  come  not  in  such  violent  showers.  Tliis  is  a  sure  rule,  that 
near  the  African  shore,  and  as  far  as  100  or  aoo  leagues  west,  the  north-east 
winds  commonly  incline  more  and  more  to  the  east;  so  that  by  the  time  you 
ecMue  to  (he  west  of  the  meridian  of  the  Ami«s  ebont  M  degnses,.  the  trade  or 

constant  wind  will  be  mostly  east-north-east.  Now  as  from  34  to  44  degrees 
near  the  continent  of  Europe,  the  wind*  are  commonly  between  ea«t  and  north ; 
so  after  you  come  as  &r  west  as  the  meridian  of  the  hithermost  of  the  Azores, 
the/  ase  commonljr  befeween.  aondMrast  aad  noith^iiieat.  And  ibr.thls  icnson. 
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ships  that  are  oyt\vard  bound  to  the  Straits  keep  near  the  coast  of  Portugal, 
but  homeward  bound  they  are  many  times  fiwced  to  run  far  west  to  fetch  a 
westerly  wind.  Likewiw  ships  bound  to  Barbadocs  go  by  the  Oinarics,  but 
come  home  a  grenf  wny  to  [he  north-west  of  thf  Azores.  And  the  Virginia 
ships  are  twice  a.5  ioiig  ui  going  out  as  tiiey  are  in  coming  home,  and  many 
times  loi^r:  for  they  come  home  directly  before  the  wind,  but  go  OQt  round 
about  as  far  as  the  tropic,  or  at  least  to  28  degrees  latitude,  for  the  benefit  of 
the  nnrtfi-east  wint!;  and  when  that  has  carried  them  far  west,  they  come  back 
to  the  nortiiuard  again :  and  tlien,  as  llie  westerly  wind  bangs  more  or  less 
southerly,  they  have  a  good  or  bad  paaaaee.  About  3  or  4  degrees  northern 
latitudelhe  south-east  wind  begins  to  take  place,  between  the  equator  and  the 
tropic  of  Capricorn.  But  the  nearer  you  are  to  the  coast  of  Africa,  it  is  so 
much  more  soutlierly  j  and  as  you  approach  to  the  coast  of  Brasil,  it  incline* 
more  and  more  easterty.  And  there  is  not  onty  a  variation  in  the  wind  in  re- 
spect of  longitude,  but  also  in  respect  of  latitude:  for,  near  the  equator,  the 
wind  is  more  southerly  than  it  is  in  the  same  meridian  near  the  tropic  of 
Capricorn  ;  as  for  example,  in  the  great  bay  of  Guinea,  wliich  our  seamen  call, 
the  Bight  of  Gunwa,  the  wind  is  mostly  south ;  and  indinea  as  much  to  ^e 
west  as  to  the  east :  but  in  the  same  meridian  near  the  tropic  of  Capricorn,  it  is 
constantly  bctwp<>n  south-east  by  east,  and  south-east  by  south.  And  on  the 
contrar}-,  in  that  meridian  which  may  be  about  J  00  leagues  to  the  eastward  of 
BrasU,  near  the  equator,  the  wind  is  between  south-cast  and  east-soutk^nt; 
and  in  the  same  meridian  the  winds  near  the  tropic  are  more  variable,  but  hMMt 
part  almut  north-east. 

In  our  latter  voyage,  after  we  came  to  32  deg.  south  latitude  (to  wiiicb 
place  from  the  line  we  were  much  becalmed)  we  bid  fiur  weather,  and  a  oon> 
stent  wind  between  WNW.  and  WSW.  all  along  to  the  in  tfiat  vast 

space  between  Rio  dc  la  Plata  and  Jlie  Ca|>e,  the  wind  being  all  the  year  westerly. 
But  about  the  Cape,  from  tlie  end  or  middle  of  September  to  the  beginning  of 
April,  the  winds  are  variable  as  in  England,  llie  rest  of  the  year  they  are 
westerly,  with  intolemUe  stonu. 

Comulcratlom  on  the  Fanety  of  Slate,  and  a  Computation  of  the 
Charges  <f  coucritig  Homes  with  them.        ^fr.  Sam.  Colefress. 

N"  50,  p.  10()9. 

Among  the  several  materials  for  building,  tliat  for  covering  is  not  the  least  to 
be  considered:  among  the  kinds  thereof  our  ooontiy  idate  is  not  to  be  despised, 
either  for  beauty,  durstioii,  or  dieapncas.  The  first  sofficiendy  appears  by  the 
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iUted  lioines  in  or  abonfc  London.   For  -the  «eoond,  the  most  eKperieweeil 

helliers  or  slaters  affinn  that  some  starts  have  continued  on  houses  several  hun- 
dred years,  and  arc  yet  as  firm  as  when  first  pot  on.  And  as  to  the  third,  the 
eomputation  of  cliarges  may  ^vc  some  ideu  of  the  comparative  expenses,  hdng 
fittle  more  than  tiling,  and  much  Icm  than  leading.  To  know  the  goodnesa  of 
any  slate,  take  and  strike  it  against  any  hard  body;  then  if  the  sound  be  distinct 
and  clear,  that  sort  of  stone  is  fimi  and  good.  Or,  if  in  Iic\\ing  it  doe*  not 
break  before  tl»e  edge  of  the  sects,  tlic  slater's  hewing  instrument,  you  may  not 
doubt  of  the  (innness  of  the  dbte.  But  tf,  after  itlm  been  exactfy  weighed,  it 
}fe  put  for  2,  4,  or  8  hours  under  water  in  a  vessel,  and  afterwards  taken  up  and 
wiped  very  clean  with  cloths,  if  then  it  weii^h  more  than  before,  it  is  of  that 
kind  wliich  imbibes  water,  and  Uterefure  nut  su  lit  to  eiidure  aiiy  considerable 
time  vdtlKMtt  rattiqg  laths  and  timber.  Theae  stones  may  be  pretty  wdl 
guessed  at,  whetlier  they  be  of  a  close  or  loose  texture  by  tlieir  colour:  For  the 
deep  blackish  blue  is  apt  to  take  in  water ;  but  tJie  lighter  blue  is  alu-ays  the 
firmest  and  closest.  To  which  may.be  added  the  toudi ;  for  a  good  stone  feels 
tdmis«4tathaid  aid  iom^«  whereas  an  open  stone  feds  vety  smooth,  and  as  it 
were  oily.  Jmotbcr  wi^  is  to  place  the  stone  longw^s  perpertdicdlar  in  the 
Biidfft  of  a  vessel  of  water,  tw>  inatter  hon-  shnllow  tiie  water  be,  so  it  esoeod 
liaif  a  foal  in  depth,  and  so  let  it  reuaiu  a  day,  or  iialf  a  day,  or  less.  If  it  be 
«  good  firm  stone,  it  will  not  dtvw  water  above  half  an  indi  above  the  ievd  of 
the  water,  and  that  perhapa  but  at  tlic  edges  only,  the  parts  of  which  might  be 
somewliat  loosc^ned  in  the  heM-itig.  But  a  bad  stone  will  draw  water  up, to  tl^ 
'  vei^'  top,  be  tiie  stoue  as  long  as  it  will,  all  over. 

It  is  worthy  of  obaervation,  that  if  aside  wall  hqipen  to  take  wet  hy  the  beau 
ing  of  the  weather,  or  the  like,  when -nothing  else  will  cure  it,  our  kersing  vilh 
slate  will  <)uickly  remedy  it. 

Som?  Ofiservafions  concerntug  the  odd  Dim  of  some  SJicft  Snails,  and 
the  (Iiirdng  of  Spiders.     Ih/  an  ingmiout  Caiitaifrigiatt.    In  a 

Letter  to  Mr.  J.  Ray.    N"       p.  10 H. 

I  have  found  two  sorts  of  shell-snails,  f;a.sily  to  be  distinguislied  from  each 
other,  and  fiom  all  beaides;  because  the  tqm  of  the  wneaths  is  fi«n  Ihe  right 
hand  to  the  left,  contrary  to  what  may  be  seen  in  common  snub.  They  are 

.  very  small,  and  might  therefore  well  escape  so  long  the  more  cinious  nattirali'^tsj 
neither  of  tliem  much  exceedmg,  at  least  in  tiiickness,  a  large  oatea  oom. 

The  first  I  thus  describe:  tiie«pen  of  the  shell  is  pretty  round,  the  second 
tnm -or  wreath  is  very  large,  and  the  rest  of  the  wreaths,  about  thennmber  of 
six,  aare  still  Ip'<«enrd  In  a  }>oint.  lliis  iiu/en  or  conical  figure  is  near  a  quarter 
of  an  inch,  tiic  colour  of  the  shell  is  du^J;i»h,  yet  when  the  animal  is  shrunk 
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in  It,  you  may  sefe  light  throi^  it,  and  then  it  ia  of  a  ydlowiah  eoloor.  Theaa 

•hells  are  extremely  brittle  and  tender. 

Of  the  second  sort  I  send  you  half  a  clozcn.  They  seem  to  be  much  stronger 
and  thicker  slielled ;  they  are  nearly  halt  as  long  again  as  the  other,  and  as 
dendcrt  they  have  the  exact  igan  of  oatoi  eoro,  being  as  it  woe  pointed  at 
both  ends,  and  the  middle  a  little  awdkd.  The  aperture  of  the  shell  is  not 
exactly  round,  there  being  a  pp-  uliar  sinus  in  the  lowr  i|>art  of  it.  I  think  you 
may  reckon  about  10  spires,  having  iheir  turn  from  the  right  hand  to  the  left. 
The  colour  of  the  shell  is  of  a  dark  and  Mddiah  faroim. 

When  the  snails  creep  tbey  lift  up  the  pdtnt  of  their  diells  to  a  i)erpendiculaF, 
and  extend  with  part  of  their  body  two  pair  of  horns,  as  db  most  of  their  kind. 
In  March  they  are  always  to  be  found  in  pairs.  Aristotle  afhrms  all  these  kind 
of  creatmea  to  be  of  a  apontaneona  Inrdi,  and  no  mora  to  eonttibate  to  the  pro- 
duction of  one  another  than  t  rees,  and  therefore  to  have  no  diatinetidn  of  aex. 
I  liave  no  reason  to  subscribe  to  his  authority,  since  I  have  seen  so  many  of 
them  paired,  and  in  the  very  act  of  venery.  That  they  engender  then  is  most 
certain;  bnt  wheAiier  those  that  era  thus  fovnd  coupled  be  one  of  diem  mate 
and  the  other  female,  or  rather,  as  you  observed  in  the  Catalogu<;  of  Plant! 
growing  wild  about  Cambridge,  that  thfy  nrf  both  male  and  female,  and  d^  in 
the  act  of  generation  both  r^ve  into  themselves  and  emit  a  hke  penb,  I  leave 
to  farther  «im1  more  minute  discovery  to  determfaie.* 

The  Roinaiw  knew  something  extraordinary  of  these  kind  of  animals,  that 
made  tliem  so  choice  of  them,  as  to  reckon  them  among  their  most  delicate 
food,  and  to  use  all  care  and  diligence  to  breed  and  fiit  them  for  their  tables^  as 
related  by  Varro. 

Of  late,  comparing  Bust's  Histoire  Amoureuse  de  Gaule  with  PetraoAM 
Arbiter,  out  of  wlioirt  !  ,  n  ^  made  to  lu  lievc  he  had  taken  two  of  his  letters 
word  for  word,  besides  other  love  intrigues,  I  found  in  running  him  over^what 
satisfied  me  not  a  little  in  this  very  subject  ofanails,  vis.  that  these  veiy  ameaal^ 
as  wdl  arf  <ither odd  things  in  nature,  aa  truces,  mushrooma,  and  no  dmbttoo 
tfir  r.-^'^ri  or  great  worms  in  the  oak,  another  Roman  dainty,  were  made  use  of 
by  the  ancients  to  incite  venery.  You  will  there  lind,  that  the  distressed  and 
feeble  lover  prepares  himself  with  a  ragout  of  anurs  necks  (cervieesoodilearum,) 
fai  nfhich  the  penis  ia  placed. 

•  The  two  tnaiU  here  nieniioned  teem  to  be  tbe  tmrio  Mam  and  turto  pettrmu  of  Lmmnu. 
Bodi  ipedei  are  generally  ibowlanKing  mom,  <»  the  bait,  aid  te  VUh 
magtKt  to  die  bnodiqi  cf  ifaete  aoiiml*,  it  b  fimilar  to  that  of  moit  of  tlie  <n^;i  r ribe,  m  n  hich  r>.icb 
iwfividiiil  \t  a  licniiaphiadUs^  but  iiwapilile  of  impregnating  it*elf,  to  ttut  it  u  Decesaaiy  that  tw* 
pdMMIi  dmd«  Mlpocallf  cooia^^ 
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These  snails  arc  to  be  found  frequently  under  the  loose  bark  of  trees,  as  old 
willow!!,  and  in  the  ragg^  ^  .^n**  '"^  ^  ^  where  dse,  that 
I  could  observe. 

All  Bpidera  that  spin  a  thread,  (those  whidi  we  call  diephefda  or  iong-legged 
spiders  ne>'er  do,)  produce  these  threads  observable  in  the  air  in  summer  ui 
such  infinite  quantities  every  where,  e-specially  towards  September.  I  had  ex- 
actly marked  all  the  vmys  of  weaving  used  by  any  sorts  of  them,  and  in  tliose 
«dmu»bk  works  I  had  always  observed  that  they  still  let  down  the  diread  they 
nuidie  use  of,  and  drew  it  after  them.  At  length,  in  close  attending  on  one  that 
wrought  ^  Tift,  T  saw  hor  suddenly  in  tlie  mid-work  to  dt  sist,  and  turning  her 
tail  into  the  wind,  to  dart  out  a  thread  with  the  same  violence  that  water  «pouts 
out  of  B  spring;  this  thread,  taken  up  by  the  wind,  waa  in  a  moment  emitted 
some  fathoms  long,  still  issuing  out  of  the  belly  of  the  anhnali  by  and  by  the 
spider  leaped  into  tlie  air,  and  the  thread  mounted  her  up  swiftly. 

After  this  tirst  discovery,  I  made  tlie  like  observation  in  almost  all  the  sorts 
of  a]Mden  I  had  before  distinguished ;  and  I  found  die  air^Sed  with  young  and 
old,  sailing  on  their  threads,  and  undoubtedly  seising  gnat*  and  other  insects 
in  their  passage  ;  there  being  often  as  mr^nifest  jigns  of  slaughter,  as  legs,  wings 
of  flieSj  &c.  on  these  threads  as  in  their  webs  below.  Many  of  these  threads 
tint  came  down  out  of  0ie  air  were  not  single,  but  snarled  and  with  inHnplica- 
ble  wooUy  locks,  now  more  now  less;  on  these 'I  did  not  always  find  quden, 
though  many  times  I  had  found  two  or  tliree  upon  nne  of  them;  whereas  when 
they  first  flew  up,  the  thread  was  alv^ays  single,  or  but  Uttlc  tangled,  or  thicker 
in  one  plaoe  than  another.  I  observed  them  get  to  the  top  of  a  stalk  or  bough, 
or  some  such  thing,  where  they  esenme  this  darting  uf  threads  into  tlie  air,  and 
if  they  hud  not  a  mind  to  sail,  the^•  either  s^viftly  drev,  it  np  :!t^<i'n,  winding  it 
up  with  their  fore  feet  over  thdr  head  into  a  lock,  or  break  it  off  short,  and  let 
the  air  cany  it  away.  This  they  will  do  many  times  together,  and  you  may  see 
tiMwe  that  have  cfaaniatif  these  locks  or  snaried  thread  before  them,  and  not 
yet  ta^en  flight. 

Again,  I  found,  that  after  the  first  flight,  all  tlic  time  of  tlieir  sailing  they 
make  lodts,  still  darting  forth  fresh  supplies  of  thread  to  sport  and  sail  by.  It 
is  farther  to  be  noted,  that  these  com(dioated  threads  ave  mudi  more  tender 
than  our  house  webs. 

In  winter,  about  Christmas,  I  have  observed  them  busied  in  dartii^;  but  few 
.  irf  them  sail  then,  and  therefore  but  single  threads  only  are  to  be  seen ;  and  be* 
aides»  die  young  ones  only  of  last  auttunn's  hatch  are  then  employed,  and  it  is 
more  than  probable  that  the  great  ropes  of  autumn  arc  made  only  by  the  large- 
ones,  and  upon,  long  passages  and  summer  weather,,  wlieu  great  numbers  of  prc^ 
may  mvite  them  to  stay  longer  up  in  the  aar.  - 
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JnAcamnt  of 

I.  Gcoi^^dari*  AisNova  et  Magna  Gravitatis  et  Lcvitatis.  Rotcro- 
dami,  ui4to.  An.  1669. 

The  STibjcet  of  this  book  is  thp  spring  and  pressure  of  tlic  air,  with  some 
considerations  on  tlie  vvtigiit  and  pressure  ol"  water ;  as  also  concerning  ft 
vacuum,  the  effects  of  pumps,  and  on  praxMnms,  hygroscopcs,  inc. 

Whetlier  the  doctrine  or  experiments,  here  delivered,  be  new  and  unheard 
of,  as  the  author  is  pfeascd  to  think,  we  leave  to  the  intelligent  to  judge.  But 
we  find  oursel\'es  obliged  to  take  notice  that  the  excellent  treatise  of  tjic  ho- 
nourable Robert  Bo>lc,  entitled,  New  Experiments  rh)'iico-Mechanical, 
tonching  the  sfnng  of  the  air  and  its  ejects,  was  printed  two  years  before  that 
time,  nbout  which  the  author  of  this  book  says,  in  his  prcfnct-  to  t!ie  rcarlcr, 
he  cximc  to  London,  and  there  committed  his  then  unprinted  papers  to  the 
censure  of  the  Fhtlosaphicai  College  there,  meaning  tlie  Koyai  Society,  of 
whom  he  complains  in  the  preface,  that  he  w«ted  for  an  answer  from  them 
for  almost  two  years  in  vain  ;  adding,  that  he  afterwards  founds  in  divetS  bboks 
printed  in  English,  many  things  taken  out  of  his  nianuscript. 

But  to  undeceive  the  reader  in  this  particular,  we  sloll  first  desire  him  to 
comjpare  the  date  of  the  edition  of  Mr.  Boyle's  book,  above-mentioned,  with 

*  Mr.  Gecxge  Sinclair,  or  (u  it  u  in  hit  printed  books)  Sindar,  was  fn>£nsocv(  philosophy  in 
die  utHvenilf  of  GlMfSinr.  and  wxtbOT  of  KTcnJ  woH»  00 He 

\ra»  dismisisert  frcm  ]m  professorship  soon  afler  Ule  reslonrinn,  -r,  Trunt  nf  his  politicfi)  principles) 
and  again  retailed  to  it  on  the  cbau^  of  government  ai  the  rcvoluiwju  in  U'8H,  aiui  he  died 
in  I6«X). 

Mr.  Sindar'a  pobikatiaiM  were,  1 .  T^-rodnia  Matbeinatica,  13nio.  Glasc  l66l  j  2.  An  Nova  et 
M.ieiu,  tee.  *to.  Rotviod.  XfiSOi  3  IIydn>s(aucii,  4to.  Edinb.  t672|  4.  Hydnwtatical  ExperimeBts. 

with  a  Discoarvi'  on  Coal,  Siu.  hiliiib.  il>»0;  .i.  I'rinriplf:s  of  Astronomy  and  Nnv'g.iiii>i),  \0mo. 
iulinh.  lft"88.  Bc>i<1e«  which,  a  very  extravagant  pruductiou,  called  "  Satau'c  Intitible  WorW  *liacr»- 
Trrcd,"  hat  been  ascribed  to  bim:  It  bean  Ibe  inidah*  Q,  S.  of  bia  name. 

Mr.  Sinclar's  wtSOtig^  an  not  destitute  at  btgenni^  and  reaearchi  tbongh  tbey  najr  eotitm  aome 
erroncotis  and  eccentric  vicAns.  His  Mwk  on  HydrosLitics,  and  his  Ars  Nova  et  Magna  GfwrlaHf  «t 
lyO'itaCis,  and  perhaps  also  bis  political  pritKiplci,  prm  .ikcd  the  ol'  ^niic  (x-rsons,  im  which 

occasion  Mr.  James  tiregoiy,  aotbor  of  the  Optica  Promota,  Icc.  and  then  professor  of  inathematica 
at  St  AndTews,  aninadrerted  on  Urn  ndicr  aeverdy  in  a  treatiw  codded,  "Ike  Gmt  and  New 
Art  (jf  Wi  iphins;  V.inify,  Src,  uruler  the  n.imo  of  P.itrick  ^^ath^.•rs,  Archbedsl  of  St.  Aiiilrcu  s/" 

CiJiw^idcubk:  uticatiun  m,-culs  Ui  have  been  paid  by  Mr.  Sioclar  to  such  brauciici  uf  h)  drustaiict  as 
-were  of  a  practical  nature  i  and  it  li.-isbeco  laid  he  was  the  tirst  person  who  .«igge5.ieil  the  proper 
method  of  draining  tbe  vater  fiom  the  nnnenua  coal  mines  in  the  toatb-veat  of  Scotland.  During 
tfa*9  period  he  waa  deprived  of  his  aKkx,  he  mMed  about  the  toulfaem  and  bolder  comitie*,  cDlleetfaig 
^•i<i  .itTording  uoofiU  infonn.iiioci  on  viilij<-fiH  of  ivmiing,  cnpncfriug,  &:c.  p;inica!.ir'iy  he  u  .is  em- 
ployed by  Uw  niagifUaies  of  E«hul>urgb,  «q  the  (ben  (lew  plan  6»  sapplying  the  city  with  watery  0cc> 
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that  of  the  time  of  this  aalhor*s  vinling  London,  and  there  exposing  his  MS. 
That  done,  it  will  ea.sily  appear  which  party  hw,  tbe|>irioirity  in  the  explication 

of  this  doctrinp  of  the  air:  where  it  must  not  pajff  unnoticed,  that  Mr.  Sin- 
clair, wheii  he  was  in  London,  in  Itis  visits  to  IVIr.  £oyle  discoursed  mncli  with 
him  on  that  subject,  and  by  his  own  acknOwleclgmcnt,  then  made  to  that  gen- 
tleman, recavied  much  light  finom  him  concerning  it.  Second]/,  We  shall 
t.ikc  notirr,  that  it  is  <;a  jn"«it  a  mistake,  tliat  this  author  commended  his 
manuscript  to  the  judgment  of  the  Hoyal  Society,  that  it  is  not  so  mudi  as 
menUoned  any  where  in  their  register-book  that  such  papers  came  ever  before 
them,  -which  yet  is  their  constant  and  caMfol  practice  to  do  of  all  thngl  of  that 
ratuTC  ;  to  which  \vc  must  add,  that  the  person  with  wiiom  he  Ii-ft.  t!iose  papers 
of  his,  Sir  Robert  Moray,  perhaps  with  a  desire  to  recommend  thenv  to  that 
iSoitrkms  body,  affinn^  thathecBdnotat  all  judge  tlum  proper  to  beexhi- 
llited  diere^  because  they  seemed  to  him  to  contain  nottiing  new  or  extraordinary. 

n.  Observationes  Mcdic.T,  M.  LKyser,  Up,  9yo.  There  is  nothing  in  these 
"observations  worthy  of  notice. 

III.  Ottonis  Tachenii  Hippocrates  Chymicos.  Venetiis,  in  llmo.  In  this 
book  we  have  an  aooount  of  ^  ehemied  opmidna  of  Hippocrates,  certainly  of 
no  use  in  tbr'  Tiodem  improved  state  of  chemicnl  science. 

IV.  Th.  Bartholini  Dissertntio  de  Cygni  Analome,  nunc  aucta  k  Casp.  fiar- 
tiiolitio,  F.  Hnfniae,  8vo.  l6fi8.  • 

In  this  discourse  the  author  dueBy  aibaerves  the  wonderful  internal  ftbrie  of 
this  stately  bird  (the  swan),  and  more  especially  the  admirable  structure  of  itn 
wind-pipe;  which  is  so  framed,  that  together  with  the  oesopliagus  it  rcaehes 
down  to  the  sternum,  into  which,  as  a. safe  case,  it  winds  itself,  and  being  gone 
down  to  the  bottom  of  that  cavity  is  turned  up  .i^nn,  and  gets,  out  of  the 
straits  of  the  sternum,  and  climbing  up  the  intermediate  clavicles,  on  which 
it  leans  as  on  a  base,  it  bends  to  the  thorax.  But  before  it  comes  to  the  tho- 
rax and  the  lungs,  it  forms  a  kind  of  \arynx  with  an  os  hyoides,  covered  with 
n  large  membrane,  and  reaanbting  a  morieal  pipe,  unde  above,  but  widi  a  nar- 
row  slit,  and  strait  and  depressed  below.  Under  which  larynx,  before  the 
wind-pipe  enters  into  the  lungs,  it  i?;  divancatcd  mto  two  branchc::,  like 
bronchia,  thicker  in  the  middle,  but  narrower  w  here  they  are  near  the  lungs : 
in  which  particoiar  it  dillera  firom  the  human  arteria  aspeta,  wluch,  it  is  true, 
is  aha  divided  into  branches,  but  not  before  it  enters  the  lungs. 

After  this  description  of  the  structure  of  ihia  orj^^an,  he  considers  the  fitness 
of  its  eontrivance  for  sucii  a  rei^piration  as  was  requisite  for  an  animal  that 
by  long  diving  and  sinkiiig  its  necLto  the  bottom  of  waters  was  to  find  its  food. 
-   V.  jE^du  Strandin  Braviariiim  ChrondogicaiB.  Witebeigie,  ui  l2mo. 
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VL  Ahr%£  Chronologique  de  THiatoiic  Starde  ct  Ffophtne,  par  le  P. 
IiBbbe»  de  Ib  Gomp.  de  Jesus,  ftris,  in  ISoie.  in  5  voliiraef. 

Extn^  of  a  iMier  amfamng  the  whoie  Prhceu  med  in  IWitee  jfbr 
making  Sea  Sail  by  ike  Sun,  Communicated  to  the  Editor  hy  a 
French  Physician,  rending  near  the  dwif  Place  where  it  w pnuUted* 

N'5\,  p.  102,'?. 

Sir, — I  send  you  the  plan  of  our  salt  niarishes,  with  tlie  way  of  making  our 
salt. 

AAA,  is  the  sea.  (Fig.  6»  pi.  9.)«—l  I.  the  entry,  by  whidt  the  $ca-water 
passes  into  BB. — BB,  the  fir«;t  receptacle;  in  which  the  M-atcr  is  kept  20 
inch^  deep. — CCC,  the  second  receptacle,  where  the  water  makes  three 
tunungs,  as  you  see,  tad  is  10  indies  deep. — 22,  the  opening,  by  whidi  die 
fintand  second  receptacte  have  communication  one  with  anotlier. — E  E  F,  the 
third  receptacle,  which  is  properly  called  the  marish. — dddddd,  is  a  channel 
very  narrow,  through  which  the  water  must  pass  before  it  passes  out  of  the  ser 
ootid  receptacle  into  the  diirdd— 33,  is  the  opening,  by  wlddh  the  water  runs 
Otttof  the  ^ecnnti  into  the  third  TOoeptade.  Tbe'pricks,  you  sec  in  the  viter 
throughout  the  \\  hole  scheme,  mark  the  course  and  turning  ,  v  l  ^icli  the  water 
is  forced  to  make  before  it  comes  to  hlihhh,  which  are  tiie  places  viiere^the 
aahisniade.— AAAAA,  arethehe^of theniaririi, wheratfaenksin^er;  and 
in  them  the  water  must  not  be  above  an  inch  ind  a' half  -deeii.  Eacifa  «f  these 
,    beds  is  15  feet  long  and  14  feet  broad. 

9Q99Q,  are  the  little  cliannels  between  the  beds. 

88888,  are  the  apertures,  by  which  the  beds  receive  the  sea-water  after 
many  wiwfings  and  tmninga. 

When  it  rains,  the  openings  11,  an,  are  stopped,  to  hinder  the  water  from 
running  into  the  marish  marks,  E  E  F.  Unless  it  rain  much,  tiie  rain-water 
does  little  hurt  to  the  marish  ;  and  altltough  it  min  a  day  or  a  night,  vvc  do 
not  let  the  water  which  ia  in  the  marish  nm  ont,  tiie  hhat  of  the  son  suffici^ 
ently  c>;hjiling  such  rain-water,  if  for  example  it  he  not  above  an  inch  high. 
Only,  if  it  have  rained  very  plentifully  that  day,  no  salt  is  drawn  for  the  three  or 
four  next  following  days.  But  if  it  rain  live  or  six  days,  the  pco^e  are  then 
forced  to  empty  alt  the  water  of  the  beds  by  a  peculiar  channel,  oonvegring  it 

into  the  sea;  which  channel  cannot  be  opened,  hut  when  it  is  lotv  water.  'But 
it  very  seldom  rains  f^o  lonp  as  to  constrain  men  to  empty  those  beds. 
It  is  obvious,  that  in  the  hottest  years  most  salt  is  made,  and  heaides  the  heat 
^  «f  die  son,  the  winds  contrihute  mudi  to  it,  as  ten  nit  is  )nade  in  cahn  than 
in  windy  weadier.  The  west  and  north-wcat  winds  ave  die  best  fin-  this  purpose. 
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Our  country  people  draw  the  s»lt  every  other  day,  and  they  draw  out  of  those 
beds  iMilMd AAA,  ereiy  time  inofe  tibm  «  hundred  pound  weight  of  Mlt, 
In  the  hottest  part  of  the  summer  talt  il  made  even  during  night.  The  iltttnu 
incnts  used  to  draw  the  salt  have  man/  MMll  holes  to  let  the  water  pas*,  and 
to  retain  nothing  but  the  salt. 

^koeonting  to  tjie  quality  of  the  earth  or  poaad  of  the  meijab,  tiie  salt  ia 
made  men  or  less  white.  The  reddish  earth  makea  the  aalt  more  gray ;  the 
Wiiish,  more  white;  besides,  if  you  let  a  little  more  water  run  in  than  you 
ought,  the  salt  becomes  more  white;  but  then  it  yields  not  so  much.  Ge- 
nenUjr  aU  the  maridiea  require  •  fkt  earth,  tidthcr  s^uugy  oor  aandy. 

'And  as  to  the  whileneai  of  adt  in  particular,  there  are,  three  tilings  to  be 
oonsidpred:  First,  that  the  earth  of  the  inarish  be  proper.  Secondly,  that  the 
salt  be  made  with  good  store  of  water.  Thirdly,  that  the  salt-man,  who  draws 
be  dextraui.  lb  this  isle  of  Rhe  some  dmw  reiy  dark  salt,  and  others  ae 
white  as  snow  ;  and  so  it  is  in  Saintonge.  Chiefly  care  is  to  be  taken,  that  the 
mnh  at  tlie  bottom  of  the  beds  mingle  not  witli  the  salt.  The  s;ilt  \vc  use  at 
our  tables  is  perfectly  white  i  the  reason  of  which  is  this,  that  four  or  iive 
bonra  belbrb  the  aalt  is  to  be  dawn*  we  draw  the  cieam,  or  that  salt  which  ia 
formed  on  the  top  of  the  water.  The  graina  of  it  are  smaller  than  of  the 
other.  Generally  the  salt  of  Saintonge  is  somewhat  whiter  than  ours.  I  do 
not  well  know  the  size  of  the  grains  of  the  sea  salt  made  by  fire  ;  but  ours  is  of 
Ifae  atce  of  a  pepper-grun,  and  of  a  cubical  shape. 

The  marishes  are  preaarved  from  one  year  to  another  by  overflowing  them, 
so  that  tlie  water  be  npar  a  foot  high  above  the  marishes.  There  are  marishes 
that  are  only  sqierated  from  the  sea  by  a  ditch  of  20  or  30  feet  Ijrpad ;  otlxers 
we-fiither  distant,  veoeiTiptg^  the  ymter  by  c^oda  that  are  maife  acQording  to 
|fae.iitiiatioa  of  the  marishes.  To jrfserip  this  <litiQh  k  ia  j^ttgnf^fi^iif^  with 
atones  bem  the  foot  to  the  tap,  aa  streets 'aiiepftved. 

Concerning  the  Eruptions  of  Mouitt  Mtna,  An.  I669.  Commumcaied 
hf  9ome  EngHth  Merchants,  raiding  in  Sici/^.        51,  p.  1028. 

For  the  space  of  18  days  befurc  this  fire  broke  out,  there  was  a  very  tiiick 
imrk  sky  in  those  parts,  with  thunder  and  l^tning^,  and  frequent  ooncossiona 
of  the  earth,  whic!)  the  people  make  terrible  reports  of,  though  I  never  saw  nor 
beard  of  any  buildings  cast  down  thereby,  save  a  small  town  or  village,  cal.cd 
l^fioilosi,  about  half  a  mile  distant  from  the  New  Mouth,  and  some  such  other 
al^t  boikliqgs  among  those  towns  that  «(ere  after  overrun  by  the  fire.  fie^. 
tfa^it  w«aofaaemdtl)atthtt4Utppar.qM>Pthof  -^^^      for  tiKO  or  three 
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months  before,  rage  more  than  usual ;  the  like  of  which  did  Volcano  and 
Strombilo,two  burning  islands  to  the  westward.  -  ' 

The  eni[)tk)ii  XooV  place  on  the  1 1th  of  March  about  two  hours  before 

night,  on  tlic  soutli-east  side  or  skirt  of  tlie  mountain,  about  20  mWv^  f>eneath 
the  Old  Mouth;  and  10  miles  from  Catania.    At  first  it  was  rcjjorted  to  atU'  ^ 
vance  3  miles  in  24  bmus;  bat  April  5,  it  scarce  moTed  after  the  rate  of  a  far- 
long  a  day;  and  at  this  degree  of  progress  it  continued  for  15  or  20  days  after,: 
passing  under  the  walls  of  Catania  a  goo<!  way  into  tlu>  sea;  but  about  the  latter 
end  of  this  month  (April)  and  the  beginning  of  May,  it  bent  ail  its  force 
against  that  city;  and  posMcl  in  divers  places  over  the  walls;  but  its  ciiief  luiyi 
fell  on  tlip  convent  of  the  Benedictines,  liaving  large  gardens  and  other  ground 
between  them  and  the  wall:  wliich  when  it  had  filled  up,  it  fell  with  all  its 
force  on  the  convent,  where  it  met  Avitli  strong  resistance,  which  made  it  swell- 
almost  asliigh  as  the  higher  shops  in  the  Old  London  Exchai^  tiiis  convent; 
being  hnilt  miirli  nftcr  that  fashion,  tltough  considerably  larger.  'Some  parts  of 
the  wall  weje  driven  in,  whole  and  entire,  almost  afoot,  as  appeared  by  the- 
rising  of  the  tiles  in  the  midst  of  the  fioor,  and  bending  of  the  iron-bars  that 
tvent  cross  above.  *  Bot  here  its  Amy  ceased  the  4th  of  SAty,  nmmng  fi^nsvdi 
in  little  channels  or  streams  chiefly  into  the  sea.    It  had  cverwiwlnied  in  the 
inland  countr}-  about  14  towns  and  villages,  whereof  some  were  of  good  note, 
containing  3  or  4  thousand  inhabitants,  and  stood  in  a  very  fruitful  and  pleasant 
coantry,  where  the  fire  had  never  made  any  devastation  before :  but  now  theitt 
is  not  so  much  as  any  sign  where  such  ton'ns  hare  Stood ;  only  tiw  churdl  and 
steeple  of  one  oftlicni,  which  stood  nlone  upon  high  ground,  still  appear. 

The  matter  whicli  thus  ran  was  nothing  else  but  divers  kinds  of  metals  and 
minerals,  rendered  liquid  by  the  fierceness  of  the  fire  « the  bowds  of  the  eertli^ 
boiling  upand  gushing  forth  like  tlie  water  at  the  head  of  some  great  river;  ami 
having  run  in  a  full  body  for  a  good  stone's  cast  or  more,  the  extremities  there- 
of began  to  crust  and  curdle,  forming  when  cold  those  hard  porous  stones 
which  the  people  call  aciarri,  having  the  nearest  resemblaaoe  to  huge  cokea  of 
f.ca  -coal ,  full  of  fire.  These  came  rolling  and  tumbling  over  one  another,  and 
where  tlic  met  with  a  bank,  would  fill  up  and  swell  over,  by  their  weight 
bearing  down  any  connnon  building,  and  burning  whatever  was  combustible. 
The  chief  motion  of  this  matter  was  forward,  bat  it  also  dilated  itsdf,  as  a  ilood  • 
of  water  would  do  on  even  ground. 

About  2  or  3  o'clock  at  night  we  mounted  a  high  tower  in  Catanin,  whence 
wc  had  a  full  view  of  the  mouth }  which  was  a  terrible  sight.  Next  morning 
we  would  have  gone  up  to  the  month  itself,  but  dnrac  not  come  neaier  than  « 
f  tirlong  off,  for  fear  of  being  ovcarwhelmed  by  a  suMeir  turn  of  the  wind,,  iriiidi  ■■ 
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carried  up  into  ihc  air  some  of  that  vasLpillarof  ashes,  which  to  our  apprehen- 
iion  exceeded  twice  the  aiie  of  St.  Arar*  steeple  in  Lond<m»  and  went  np  in  a 
straight  body  to  a  f  ir  greater  height  than  it ;  the  whole  air  being  thereabout  all 
covered  witli  tlie  I  glitest  ol  those  ashes  blown  ofF  from  the  lop  of  thif  pillar: 
And  from  the  Rr$t  breaking  out  of  the  fire  till  its  fury  ceased,  being  54  days, 
neither  ann  nor  star  were  seen  in  all  that  part. 

Froin  the  outside  of  this  pillar  fell  off  great  quantities  of  stones,  but  none 
very  Isfge,  neither  could  we  discern  any  fire  in  them,  nor  see  where  the  fiery 
natter  broke  out,  there  being  a  great  bank  or  hill  of  ashes  between  it  and  us. 

At  the  month  whence  issued  the  iire  and  aAes  was  a  continual  noise,  like 
the  beating  of  great  waves  of  the  sea  against  rocks,  or  like  thunder  afar  off, 
^^hich  sometimes  I  have  heard  liere  in  Messina,  though  situated  at  the  foot  of 
higii  liills,  and  tio  miles  off.  It  has  also  been  heard  100  miles  northward  of 
this  place,  in  Calabria,  whither  the  ashes  have  also  been  carried  t  And  some  of 
our  seamen  have  also  reported  thatltbetr  decks  were  covered  thcremthatZsnte, 
though  probably  not  very  thick. 

About  the  middle  of  May  we  found  the  face  of  things  much  altered,  the  city 
of  &tiitia  bring  three  quarters  of  it  compassed  rottDil  ^th  these  sdarri,  as  high 
as  the  top  of  the  walls  {  and  in  many  places  they  had  broke  over.  The  first 
night  of  our  arrival  a  new  stream  of  fire  broke  out  among  some  sciarri,  which 
we  were  uralking  upon  an  hour  or  two  before,  and  tiiey  were  as  high  as  to  be 
even  mth  the  top  of  the  wall.  It  poured  itsdf  ^own  into  tlie  city  in  a  small 
Btresm  of  about  3  feet  broad,  and  9  leet  toqg,  of  fire,  the  ettremities  sliP  laling 
off  into  those  sciarri ;  but  tliis  stream  was  extinct  by  the  next  morning,  though 
it  had  filled  up  a  great  void  place  with  its  sciarri.  The  next  night  another 
much  larger  chaond  was  discovered,  pouring  itself  over  another  part  of  the  wall 
into  the  castle  ditdi,  which  ooDthioed,  as  we  vere'  ibUdrmed,  some  days  after 
our  departure.  Divers  of  those  small  rivulets  ran  at  tlie  Same  time  UltO  the  sef,- 
and  it  does  so  still  at  this  very  day,  though  faintly. 

Having  spent  a  couple  of  days  about  Catania,  we  again  went  up  to  the  mouth, 
where  now  without  any  danger  of  fire  or  ashes  we  ceiUd  take  e  Iree  view  both 
of  the  old  and  new  channel  of  the  fire,  and  of  that  great  mountain  of  ashes  cast 
up.  That  which  we  guessed  to  be  the  old  Hod  or  rhannel,  wa-;  a  three  cornered 
plot  of  about  2  acres,  with  a  crust  of  sciarn  at  tiie.  lx>ttom,  and  upon  tliat  a 
small  crost'or  surftoe  of  briflistOMt  >  Itwes  hec^ged-iuLoaeaeh  side  with  a  great 
bank  or  hill  of  ashes,  and  behind  and  at  the  upper  end  rose  up  that  huge 
mountain  of  the  sam^  matter.  Between  those  two  banks  the  fire  seem?i  to  have 
had  its  passage.  Ai  the  upper  end  in  the  nook  upon  a  iiitic  hillock  of  crusted 
adarri  wiu  n  hole abcMit'lD  Heet  aride,  whence  pr&biUy  (he  fire  iained  j  and  it 
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might  have  had  several  other  such  holes,  since  either  crusted  over  or  covered 
with  ashes.  At  the  bottom  of  this  hole  the  fire  was  seen  to  flow  alongf,  and 
below  it  was  a  chamiel  of  lire,  beneath  that  surface  of  sciarri,  which  being  cleft 
••top  for  «ome  apioe,  we  had  an  easf  imd  deltfaerate  ^riew  of  the  metal  flowing 
along,  whose  superficies  might  be  a  yard  hntd,  though  poaribly  it  carried  a 
greater  breadth  underneath,  the  gutter  sloping.  What  depth  it  had  we  could 
not  guess :  it  was  impenetrable  by  iron  hooks  and  other  instruments.  We 
were  very  desirous  to  have  got  some  of  this  matter  at  the  spring  head,  but  we 
could  not  penetrate  into  it.  It  is  likely  that  some  running  may  have  been  more 
yielding  than  we  found  this.  From  this  channel,  but  especially  from  that  hole 
above  it,  issued  great  quantities  of  a  strong  sulj^ureous  smoke,  wherewith 
aome  of  oor  company  were  at  first  almost  stifled.  About  onoe  m  a  quarter  of 
hour  there  rose  a  pillar  of  smoke  or  ashes,  but  nothing  companble  to  the 
former ;  which  seemed  to  come  from  the  middle  top  of  that  new  mydg- 
mountain. 

We  found  the  people  busy  in  borricadoing  the  ends  of  aome  sheets  and  pas- 
sages, where  they  thougiit  the  fire  might  break  in;  and  this  they  did  by  pulling 

down  the.  old  houses^  and  laying  up  the  loose  stones  in  manner  of  a  wall. 

At  present  the  fire  is  smd  to  have  run  a  mile  into  the  sea,  and  as  much  in 
firont.  The  superficies  of  the  water,  for  20  feet  or  move  of  those  rivulets  of  fire^ 
was  hotter  than  to  endure  one's  hand  in  it,  though  deeper  it  waa  moretempe> 
rate,  and  those  live  sciarri  still  retained  their  fire  under  water,  as  we  saw  when 
the  surges  of  the  sea  retreated  back  in  their  ordinary  reverberation^i. 

The  general  face  of  these  sdarri  is  in  some  respect  not  mucii  unlike,  from 
the  beginning  to  the  end,  to  the  river  Thames  in  a  great  flrost  at  the  top  of  the 
ice  above  bridge ;  I  mean  lying  after  such  a  rugged  manner  in  great  flakes :  but 
its  colour  is  quite  different,  being  mostly  of  a  dark  dusky  blue,  and  some  stonea  ' 
or  rocks  of  a  vast  size,  close  and  solid. 

But  notwithstamUng  their  ruggednesi^  and  store  of  fire,  whidi  we  could  see 
glowii^  in  the  dcfts  and  cavities,  we  made  a  shift  to  ramble  over  a  good  part 
of  them;  as  it  is  said  also  that  people  would  do  the  same  in  its  f^Teatest  violence 
of  burning.  For  as  those  Uvc  sciarri,  aini  those  rivers  of  fire  tiiemselves  were 
so  tough  snd  impenetrable  as  to  bear  any  weight,  so  the  superficies  of  the 
sciarri  might  be  touched  aod  handled,  the  fire  being  inward,  and  not  to  be  dis« 
cemed  but  near  hand,  especially  in  the  day  time  :  And  it  was  a  strange  sight 
to  sec  so  great  a  river  come  so  tamely  forward  ;  for,  as  it  approached  unto  any 
house,  they  not  only  at  good  Idsure  removed  their  goods,  but  tlw  very  tiles 
and  beams,  and  what  else  was  moveable. 

The  whole  country,  fixna  the  very  walls  of  -  Cataaia»  tO:  20  miles  on.  this  side» 
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is  full  of  those  old  sciarri  which  former  entpfions  have  cast  forth,  though  the 
people  remember  none  so  large  as  this  last,  or  tliat  burst  out  so  low.  This 
eoDntry  is  nolwithstandini^  wdl  cultivated  and  inhabited ;  for  length  of  tiiAe  has 
either  mollified  much  of  those  old  sciarri,  or  new  mould  or  ashes  have  over- 
grown them;  tlKxigh  there  stiU  remains  much  coantiy  which  probably  will 
never  be  made  serviceable. 

An  Aecmmt  of  M.  SrsNcfs  Dkeoun  $ur  FJnaiomie  du  Cerv&m. 
Pm,  iei69,  ISmo.   iV^  51»  p,  1034. 

In  the  b^innii^  of  this  discourse  the  author  repreaenti^  that  those  who 

search  after  solid  ktiow1c<lge,  will  fiu  1  intliiiig  satisfactory  in  all  that  has  been 
hitherto  written  concerning  the  brain  ;  tliat  all,  which  anatomists  agree  in,  is 
only,  that  it  consists  of  two  substances,  a  white  and  a  greyish,  and  that  the 
fermer  is  continued  with  the  nerves  thai  m  distributed,  ihroogh  the  whole 
body  ;  and  the  latter  serves  in  some  places  for  a  kind  of  cortex  to  the  white,  and 
in  othcrj  severs  the  wliite  filaments  from  one  another.  But  that  they  are  vet 
ignorant  wtiat  those  substances  are,  in  what  manner  the  nerves  are  joined  in  the 
^ite,  and  how  for  their  extremities  advance  in  it ;  ftom  wluch  disposttion  yet 
depends  all  the  diversity  and  ^'ariety  of  our  sensations  and  motions.  And  as  fbr 
the  ventricles  or  cavities  of  the  brain,  he  affirms  them  to  be  no  less  unknown 
than  its  substances ;  some  anatomists  lodging  in  them  the  apirits,  others  mak* 
vag  them  the  recqitades  of  theoccrements  of  the  brain ;  end  both  perplexed 
in  asiligmng  the  source  and  issue  of  the  excrementaand  the  spirits*  «Ml-the 
manner  of  the  production  of  the  latter. 

Besides  this,  he  finds  a  great  defect  in  the  way  of  dissecting  the  brain,  and 
having  diown  the  impeifsetion  in  tiie  common  wlys,  he  proposes  and  recom- 
mends tbat«  though  difficult  one,  of  continuing  the  filaments  or  threads  of  the 
nerves  through  the  aubstanoeof  the  brain,  to  see  where  they  ftm,  and  where 
they  terminate. 

Next,  he  entertains  the  reader  witii  an  enimieration  of  the  ddef  enws  of 

anatomists  touching  the  brain.   And  here  he  examines  particularly  the  systema 

of  Dr.  Willis  and  Monsieur  Descartes.  In  the  former  he  takes  special  notice, 
that  the  author  thereof  lodges  the  common  sense  in  the  corpus  striatum ;  the 
imifpnation  in  the  corpus  ctdlosum,  and  the  memory  in  the  greyish  substance 
which  encompasses  the  white.  But  then  he  declares,  that  these  assertions  are 
very  obnoxious  ;  for,  whereas  Dr.  Willis  {lescribes  that  corpus  striatum,  as  if 
there  were  two  sorts  of  streaks  or  rays,  some  ascenditig  some  descending,  he 
finds,  that  a  separation  being  made  of  the  grey  body  from  the  white,  those  rays 
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will  be  found  to  be  kU  of  the  nine  nature,  diet  is,  they  make  part  of  the  irliile 

bulistance  of  tlic  corpus  callosum,  which  passes  towards  the  marrow  of  the  back, 
separated  in  divers  layers  by  the  intervening  of  the  greyish  substance.  Which 
being  so,  with  what  certainty  can  we  be  made  to  believe,  that  those  three  ope* 
rationsare  pofomiedin  tboie  thieebo^ea?  Andwhocaii  tdl  us,  whether  the 
nervous  fibres  have  their  beginning  in  the  streaked  body,  or  whether  tbeyra< 
ther  pass  through  the  callous  body  into  the  grey  substance  ? 

lu  the  system  of  M.  Descartes,  he  finds,  that  that  philosopher  has  rather  de- 
vised, in-  his  Treatise  of  Man,  an  en^ne  tint  perfoma  all  the  actions  men  are 
capable  of,  than  described  man  as  lie  really  Is  ;  which  lie  undertakes  to  prove 
by  diver?  instances,  taken  from  the  Cartesian  fabric  of  the  prrts  of  the  brain  :  in 
the  doing  of  wliicli  our  author  shows  great  dexterity,  skill,  and  accuracy.  And 
linoni  bence'be  proceeds, 

To  diaerve  the  want  of  exactness  in  the  cut  or  figures  hitherto  given  of  the 
brain  ;  and  although  he  acknowledge?,  that  the  best  figures,  hitherto  made  of 
that  part,  are  those  of  Dr.  Willis,  yet  he  finds  several  faults  committed  here 
and  there,  rad  oonodvcs  tiiere  are  many  things  to  be  added  for  making  them  < 
perfects  iriiudi  oertandf  this  ibleamAonuttwiU  oonsidor  farther,  and,  at  be  shatf 
see  cause,  rectify. 

Having  thus  discussed  the  way  hitherto  practised  of  dissecting  the  brain,  and 
the  little  light  to  be  thence  derifed,  together  with  the  defectiveneas  of  the  fi- 
gures belonging  thereto,  he  leaves  it  to  the  consideration  of  judicioiu  men, 
what  faith  is  to  be  given  to  the  explanations  made  upon  such  unsolid  foundations; 
and  that  done,  he  declares  which  are  the  only  two  ways  of  attaining  a  true 
knowledge  of  an  engine ;  vis.  one,  by  having  ^  oootihninoe  of  it  discovered  hf 
the  author  himself;  the  other,  by  taking  it  in  piticea  to  the  very  least  parts,  and 
examining  thein  all  both  severally  and  io'ntlv. 

He  concludes  his  discourse  by  recommending  the  method  which  seems  best  . 
and  most  convincing  to  him,  for  making  true  discoveries  in  anatomy :  where  he 
advises,  that  for  obtaining  the  true  history  of  the  parts,  we  should  examine  and 
accordingiv  rlrrnv  them  in  that  state  in  which  they  are  found  naturally,  without 
at  all  forcing  them  ;  thereby  to  find,  whether  the  parts  are  indeed  joined  toge- 
ther or  separated,  and  what  situation  is  assigned  them  by  nature  itself.  And 
he  desires,  that  the  anatomist  would  not'only  be  intent  upon  the  part  dn  which 
he  is  for  the  present  employed,  but  also  reflect  upon  all  the  operations  he  has 
made  Wfon'  he  came  to  that  part,  which  may  have  caused  some  change  or  other 
in  the  same,  as  to  its  situation,  connection,  &c. 

Besldea  tUseauet  attentioa'on  all  the  operations,  he  further  ooanads  the 
change  of  the  ways  of  diaaeeth^  and  deduoea  the  iU  oonaequenoea  of  binding 
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ourselves  to  certain  fixed  laws  of  dbsectiog  each  part.  Of  the  necessity  of  this 
diange  he  brings  maniicflt  prooft  i  mm!  having  done  so,  he  alleges  the  reason 
why  he  says  nothing  of  the  nae  of  the  parts  of  the  brain,  nor  of  the  actiona 
called  niiimnl,  it  being  impossible  to  explain  the  motions  that  are  made  by  an 
engine,  if  the  fabric  of  the  parts  be  not  known ;  and  those  anatomists  rendering 
tbonaelveB  ridieulofra,  who  diaooune  so  magisterially  of  the  use  of  the  parts  ol 
which  they  know  not  the  structure. 

Last  of  all,  he  observes,  that  for  the  acq-rriug  of  some  good  knowledge  of 
the  brain,  there  must  be  dissections  and  examiuations  made  of  as  many  heads 
as  there  are  different  speciea  of  animals,  and  different  states  and  conditions  of 
each  kind  t  smoe  that  in  the  fetuses  of  animals  it  will  be  aeen  bow  the  hmin 
is  formed  ;  and  wliat  could  not  be  seen  rn  sound  and  entire  bf^s  nMrf  bo  Seen 
in  such  as  have  been  changed  by  sickness. 

[This  account  of  Steno's  work  is  followed  in  the  original  by  a  ramute,  but 
vninitractive  analysis  of  Dr.  Wittie't  Answer  (mentioned  in  N*  49)  to  Symp* 
soii*fl  Hydrologia  Chymica,  noticed  at    80S  of  this  vol.  of  oar  Abridgment.] 

jin  Account  of  divers  Minerals,  thrown  up  and  burned  by  tlic  late  Fire 
of  Mount  Mtna.  JSjf  tome  ingenious  Merchants  of  EagiawL 
N'52,p.lOi\. 

A'i  the  examination  of  the  matters  thrown  up  from  fiery  moiintr-ins  may  best 
explain  the  cause  of  such  eruptions,  we  publish  the  following  account  received 
by  a  ship  lately  arrived  from  Messina. 

First,  a  qnantily  of  ashes»  taken  up  in  dhrers  parts  of  and  about  JB/tmt 

some  at  the  top  or  mouth  of  the  new  made  Mountain  ;  some  a  mile  ofF,  some 
four,  some  ten  miles,  some  but  half  a  mile  distant,  and  others  on  the  skirts  of 
the  said  mountain ;  whereof  the  lirst  four  were  found  to  agree  well  cnougii 
with  thdr  distance^  bui  the  last  two  to  differ  modi  both  from  the  fonner  md 
from  one  another  ;  the  former  four  sorts  having  been  found  very  dry  like  dus^ 
hut  the  two  latter  being  still  very  moist,  though  long  exposed  to  the  hot  sun  ; 
besides  that  the  last  two  differ  from  one  another,  as  one  sort  of  them  consists 
of  hard  and  small  lumps,  the  other  of  very  waft  dirty  grains,  yet  both  moist  and 
of  a  vitriolate  taste. 

Secondly,  some  of  the  cinders  or  sciarri,  taken  up  at  some  distance  from  the 
mouth :  and  of  the  coarser  some  are  black,  with  a  crust  oi  brimstone ;  sonie 
of  a  red  hue,  others  finer,  uad  to  be  got  oot  of  the  gutters  of  fire  at  the  veiy 
month.  Both  these  kinds  are  lights  but  there  is  «  third  sort  of  stone,  very 
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melted  together. 

Thirdly  a  piece  of  sal  ammoniac,  aad  several  pieces  of  sandever,  besides 
thoM  noiit  yttridtte  iAt»  •bove  mentioned. 

Tbe  lire  spread  about  3  miles  in  breadth,  and  17  miles  in  length  ;  the  same 
being  now  quite  extinct,  except  that  m  the  defts  or  hdlows  of  tbe  rocks  of 
sciarri  some  still  remains  glowing. 

Some  Obtervaiumi  eonceming  the  Orgam  ^  GemrttHonf  made  hf  Dr, 
Edmund  Kl\g,  F.  R.  S.  and  by  Dr.  Kegservs  de  Graefp,  JPAyn- 
Cfon  in  HoUand ;  tvhkh  loiter  occammed  the pubikation  efthe Jbrmer. 

N'  52 y  p.  1043. 

Tlic  obscrvatiotT^  of  the  former  (Dr.  Kintr)  as  he  presented  them  ia  writing 
the  Koyul  Society,  the  17  th  of  December  1668,  were  as  follow : 
Abont  3  weeks  nnoe  I  produced  the  testicnlos  cuniculorum  mariam  ^tieeted 
in  seteral  shapes,  which  appeared  to  several  of  this  illustrious  company,  as  well 
as  to  myself,  to  be  indeed  made  up  of  vessels ;  and  1  then  had  particularly 
shown  them  to  Mr.  Hook  and  some  others,  and  the  manner  ho\^  they  lay. 
And  being  desired  to  give  in  the  account  in  writing,  I  cannot  bat  affirai  here, 
that  I  find  the  vessels  in  the  testes  of  this  kind  of  animals  to  lie  in  round  lblds» 
in  the  manner  of  the  little  int-jslincs,  but  both  ends  of  each  roll  meeting  at 
their  insertion,  wliich  seems  to  be  made  into  the  ductus  nervosus :  and  every 
one  of  these  little  rolls  are  very  curiously  embroidered  with  other  vessels,  which 
I  jodge  to  be  veins  and  arteries  by  reason  of  their  reddish  colour,  appearing  in 
them  even  to  tlic  bare  eye. 

ITiese  little  rolls  lie  in  ranges,  having  a  kind  of  uniformity  not  unpleasant  to 
behold  by  a  good  light.  But  I  do  not  mean,  that  every  one  of  these  rolls  is 
one  entire  tabe,  Imt  consists  of  many  tubes,  besides  the  said  embrndery  of 
veins  and  arteries :  Hir,  when  I  cut  one  of  the  said  rolls  transverse,  there 
seemed  to  me  5,  6,  or  more  distinct  tnlws  In  one  roll,  contained  as  it  were 
in  one  common  membranula  ;  but  the  tine  texture  and  tenderness  of  them  is 
such,  that  they  will  not  admit  of  expansion  in  soch  a  manner  aa  some  other 
testes  will,  and  especially  as  that  of  a  rat  is  said  to  do  by  Dr.  de  GraeflT;  yet  if 
it  shall  appear  that  they  are  really  made  up  of  vessels,  though  of  ever  so  many 
sorts,  I  humbly  conceive  you  will  not  think  the  experiment  lost,  because  I  sup- 
pose the  chief  thing  intended  by  these  trials  to  he,  tliat  it  may  be  wdl  known 
what  indeed  the  body  of  the  testes  is  made  of;  whether  indeed  it  be  a  con« 
genes  of  vessels  and  liquors  without  any  intermediate  substance,  as  was  asserted 
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by  me  to  many  of  this  booourable  company,  several  years  ago,  coocenung  most 
if  not  all  parenchymous  parts,  which  wns  inserted  In  Number  18  of  the  Phil. 
Trans,  since  which  time  I  have  made  several  expenments  of  the  same  kind 
about  the  testes,  die  pmcreas,  tes.  and  as  far  w  I  have  examined  them,  I  fiad 
them  to  be  only  a  texture  of  fine  tubes  or  ducts,  with  more  or  less  liquor,  witlK 
out  any  other  substnncf. 

But  perceiving  the  testes  of  several  animals  to  be  variously  composed  and  in- 
terwoven, I  proceeded  ad  teatieuloe  taurl,  which  1  have  dissected  and  ordered 
aeveralw^:  soroebottad,  others  broiled,  othen  infused  in  spirit  of  wine»  hot 
and  coUl,  tec.  and  upon  the  best  examinntion  I  can  mak^  I  cannot  see  any  of 
this  intermediate  substance,  or  indeed  any  thing  els^  that  is  not  vessel  or 
liquor. 

Now  in  obedience  to  your  eooimands,  I  have  added  another  experiment,  and 

that  is  testiculi  Immani,  hoping  to  prove  it  clearly,  and  perhaps  to  put  it  out  of 
dispute,  that  it  is  nothing  else  but  a  congeries  of  vessels  of  various  sorts,  and 
their  several  liquors;  and  that  there  is  no  such  thing  as  an  intermediate  sub- 
stance; and  to  dononstrate  this,  I  think,  it  will  evidently  appear  to  the  bare 
eye,  by  what  I  have  here  expanded,*  which  is  the  true  genuine  substanqe  of  the 
testicuU  human!,  I  mean  the  body  of  it,  after  the  tunica  albuginea  is  removed, 
witiiout  any  addition  or  diminution,  excepting  only  what  liquors  are  dried  up 
during  the  thne  of  the  expansion,  which  could  not  be  prevented  in  making  such 
a  scheme  of  it  as  this  is.    And  this  is  continued  from  one  end  to  the  otlier  of 
the  glass,  on  which  you  see  it  exhibited  in  several  places  without  breaking; 
but  which  breaking  does  not  nt  nil  prejudice  the  truth  of  this  experiment.  And 
dthough  I  had  not  time  to  open  every  part,  which  you  see  to  be  like  that  sub- 
stance,  yet  I  can  order  it  so,  as  to  show  with  ease,  tliat.thatalso  isnothiqg  but 
a  congeries  of  vessel*;,  as  aforesaid,  not  yet  opened. 

Atud  it  it  should  be  objected,  tliat  this  may  be  drawn  out  into  seeming  vessels, 
wfaidk  yet  mny  not  be  really  such ;  I  answer,  thst  these  vessels  have  the  same 
appearance  in  the  body  of  the  testis,  as  to  denote  them  such,  before  they  ai« 
drawn  out ;  and  in  the  extension  it  does  somcliincs  so  happen,  that  one  of  them 
will  extend  easily  near  half  a  yard  long,  before  it  breaks,  though  so  exceedingly 
ddifialeand  tender,  as  you  may  imagine:  and  when  it  is  thus  extended,  it  has 
akind  of  resemblance  to  the  currugationaof  theefrididymis,  and  keeps  the  same 
figure  and  magnitude  in  the  whole  extent  of  them,  as  to  the  sight,  unless  they 
begin  to  dry,  and  then  you  npay  see  tiiem  lose  their  gyrations  upon  stretching : 
as  you  may  seeof  both  swts  on  the  glass  above  mentioned. 

•  See  fig  I.  pi.  10.  which  represento  only  the  4th  or  5tb  part  of  what  wa»  eibtbitoddf  tfaesuao 
«tttiiiiftcthe  iamananaer  Willi  thii  00  gfaw. 
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And  diftt  the  greatest  part  of  these  vessels  are  arteries,  or  other  veasds,  that 

iinmcdiatL'ly  receive  liquors  from  thotn  ;  I  inay  prove,  I  think,  from  another  ex- 
periment made  by  injection  into  a  part  of  the  arteria  prxparans,  before  1  began 
to  expand  the  body  of  the  testis  1  wheredpon- opening  the  part,  which  I  saw 
diaeokMiTBd,  I  found,  that  many  of  these  tubes  had  received  aome  of  the  fine 
particle^  of  that  mntterwith  wliich  I  f-n^j  H  my  injected  spirit. 

And  to  prevent  another  objection  that  might  arise,  viz.  That  these  particles 
might  possibly  change  their  colour  only  outwardly;  I  used  other  endeavours  to 
Maure  myadf  that  the  and  partidea  were  indeed  tnetnded  in-  the  eatitiea  of 
these  tubes.  In  the  doing  of  which,  I  inoistened  those  two  tubes  with  spirit 
of  wine,  to  see  whether  that  would  remove  or  alter  those  partieles  ;  but  finding 
DO  such  tiling,  I  pricked  and  opened  with  a  fine  needle  part  of  the  containing 
tafae  I  whereupon  I  saw  tasoe  forth  aeveni  of  thoae  liquid  particles  before  men. 
tioned :  which  aaturea  me  fiurther  that  tlUa  ia  •  mere  scheme  or  congeries  of 
vessels.* 

I  have  made  several  other  experiments  of  this  kind,  about  other  parts  of  the 
body;  not  to  mention  die  mosdea,  heart  and  kidneys,  because  I  suppose  that 

few  men  will  now  contend  for  a  parenchyma  in  them.  And  as  I  have  oppor- 
tunity, I  sliall  show,  I  hope,  that  all  sorts  of  glands  (so  called)  are  nothing  else 
but  vessels  (and  their  liquors)  variously  wrought,  and  receptacles  of  several 
liquors  for  divers  uses ;  the  diitcrenoe  of  which  alters  thdr  cdoor,  coMtstence, 
&c.  My  meaning  is,  that  there  is  in  no  reputed  gland  any  other  thing  than  diere 
is  in  the  body  of  the  testis,  viz.  that  it  has  not  this  or  that  intermediate  sub- 
Stance,  but  that  the  liquors  regularly  eome  and  go  to  and  through  them  in  fine 
tubes  Qn  sndi  and  such  heaps  and  figures,  as  may  malce  them  appear  so  and  so 
foirmed  in  seferal  parts  of  the  body,  where  they  are  situated ;)  as  also,  that  the 
more  conspicuous  vessels  of  the  body  hare  other  vessels,  that  lielp  to  make  up 
their  coats,  and  serve  for  the  nourishment  of  tlie  same,  besides  such  as  im- 
port or  export  dioie  liquors,  for  the  conveyance  of  wliich  they  were  designed  for 
common  use. 

So  far  Dr.  King:  as  to  Dr.  de  GraefF,  we  shall  deliver  what  he  lately  impart- 
ed to  us  upon  this  subject,  in  his  own  words,  extracted  out  of  his  letter,  dated 
Delft,  July  25,  1 669,  accompanied  cum  tcsticulo  gliris  dissoluto,  et  transmisso 
in  afwito  nni  i  repreaentad  in  fig.  2,  pi.  10 

Quod  Clar.  D.  Clarck  ait,  se  parenchyma  (quod  succum  quendam  denotare 
dicit  affusum  vel  efTusum  et  aUquomodo  concretum  in  vasculorum  et  fibrillarura 

*  Mad  the  ait  of  ii^eoting  with  qoickiilver  been  then  known,  the  fuUmt  demoostr^tion  u  ould 
IWTB  bMri  oUained,  that  thaw  tmeh  (coocamiDK  wUA  thaw  vai  to  mocb  coatro\  ei»y  aaioog 
anatomiib  at  llw  period  ben  mcatiaoad)  an  ml  tote 
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intentitijs,)  in  teiticolis  viromm  et  dioram  etlam  animaliiiin,  testimonio  mi* 
Boara  ostendefB  posse ;  hoc  ego,  pace  tanti  viri  dixetO,  IKMlmH  •ntopsift  eductu* 

admittere  possum.  Quandoquidem  s?cpissimi  hominum  aliorumque  animaUimi 
testiculos,  exoeptis  tenuis^rois  quibusdam  inerabranulis,  ita  dissolverim,  ut  ne 
ua\bra  quiflem  tills  parenchymttiB  rematwret ;  ini6,  quad  magis  est,  quoruiip 
dtni  Mnnudinm  testiculos  ita  dissulvi,  ut  visus  aciene  quidcm  mcmbranulse  ills 
conspicerentnr.  Et  ut  verba  mt-a  faciis  roniprobein,  mitto  ad  te  Gliris  testicu- 
lum  meo  modo  dissolutum,  ut  videas^  an  glandulae  tales  in  testibus  (quales 
proponit  Claf.  Dn.  Clark  in  EfnsL  so?,  18  Maii>  1608,  IVaiuactionibus  Pbi- 
loaoptucis  inserta)  vel  etiam  parenchyma  tale,  quale  in  epiat.  aoa  10  Maii, 
l66p,  dcscribit,  repariatur.  In  hunc  feri  modum  reliquonim  aiii  mnli  vn  testi- 
culos diasolvere  possum^  eft  tamen  diversitate,  ut  in  nonnuliorum  testibus 
aliquse  membraQuls  tenuiiriaMe,  et  in  quorundara,  radix  prseterea  epididymidis 

So  far  these  two  industrious  physicians,  wliiclj  though  it  looks  very  fair  to 
evince,  that  the  testes  of  animals  are  made  up  of  nottiing  but  vessels  and  their 
liquors,  yet  Dr.  Timothy  Clark,  and  several  other  expert  anatomists  and  physi* 
dana,  aliU  doubt  whether  that  be  ao  iadeed«  oonaidering  that  not  only  it  can- 
not be  denied,  that  this  curious  heap  of  strings  or  supposed  vessels  w-as  at  first 
covered  nil  over  with  a  mucous  matter  (which  in  so  fine  and  tender  a  part  may 
well  be  thought  to  serve  for  a  parenchyma),  but  also  that  Mcmsieur  de  Graetf 
nraat  hinwdf  gnnt,  that  in  the  and  part  there  are  Ibiind  certain  small  mem- 
branes besides  those  vessels  he  is  asserting,  such  another  substance  being  con- 
ceived to  be  highly  necessary  to  serve  for  a  medium,  whereby  that  compounded 
liquor,  wliich  from  the  greater  vessel  passea  into  the  minute  arteries,  nerves, 
Mid  lymphaadocta  of  the  teatea,  may  be  aecreted,  andacoordiagtothediffiawnl 
nature  and  figure  of  their  aerenl  puiidea  conveyed  into  Ihoaeievenl  amaU  and 
Bobtile  veaselt. 

Exirttci  qf  a  Letter  fdtOed  Jufy  l66St>  from  Dr.  V^iluak  Dunmnr, 
Pkgmdm  at  Plymouth,  to  Lord  Vtscount  Brounckf.k,  P.  R.  S.  con- 
cerning  a  very  sudden  and  excemee  eufeUing  iif  a  M^man'a 
Breast.   N"  52,  p.  1047. 

I  present  your  lordship  with  a  phenomenon  in  nature,  which  for  its  rarity 
and  prodigiousness,  may  obtain  the  favour  of  your  perusal.  The  thing  is  evi- 
dent, and  can  be  attest»i  by  thousands,  as  well  as  by  the  loid  ambaaaador,  who 
waa  an  «^c-vritneaa  of  it,  and  iropoaed  iSan  talk  on  me,  of  giviiv  yonr  fordah^ 
a  perfect  nanative,  wkicb  i»  aa  follows : 


804  nntosonticAL  m&iiSACTioirf;  [ahko  id(^ 

Elizabeiii  Travers,  23  or  24  years  of  age,  fair  of  complexion,  brown  haired^ 
of  M  healthy  confttitut)oii»  low  of  stature,  of  honeit  repute,  hot  of  mean  and 
poor  parentage,  near  this  town,  was  on  Friday,  July  3,  l66g,  in  good  health, 
and  went  well  to  bed,  where  she  took  as  good  rest  and  sleep  as  ever  before,  but 
in  the  morning  when  slic  awakened,  aud  attempted  to  turn  herself  in  her  b^, 
was  not  able,  finding  her  breasts  so  swelled,  that  site  was  aflrighteiaed  to  asto- 
nishment. Then  endeavouring  to  sit  up  the  weight  of  her  breasts  fastened  her 
to  her  bed,  where  she  hns  \nm  ever  sinee,  yet  entirely  without  pain  and  weak-- 
ntss  eitlic-r  in  her  breasts  or  in  any  other  part.    See  fig.  3,  pi.  10k 

This  being  noised  abroad,  serenl  phy^ans  and  suigeona  resorted  to  her  i 
some  proposed  cutting  off  her  brensts,  w  inch  I  v.  ns  wholly  agains^  adinsingfor 
the  present  only  an  emollient  and  temperately  w  arm  fotus,  and  once  gave  her  a 
purgative  bolus,  upon  tlie  taking  of  which  &he  had  ten  motions  deorsum,  and 
the  sweliing  somewhat  abated ;  but  the  maid  was  so  weakened  upon  it  for  two 
or  tinee  days  after,  that  I  durst  not  attempt  any  thing  of  that  nature  since ;  sed 
tjuia  passa  fuit  suppressioncm  mcnsium  per  sex  retro  menses,  diuretina  nonulla, 
et  sanguinis  mcnstrui  prolectaineata  prseiscnpsi,  intending  also  phlebotomy. 
The  tubnlt  or  pipes  of  the  breasts  are  all  veiy  hsRl  and  swdled,  and  indeed  the 
whole  breasts  seem  to  be  nothing  else  but  those  tubuli,  and  little  or  nothing  of 
wind  or  water.    As  near  as  we  can  guess  the  left  breast  weighs  about  15  pounds, 
but  the  right  somewhat  less.   And  the  skin  of  the  back,  neck,  and  belly,  seem 
to  be  drawn  towatds  the  braaito  to  serve  for  the  distension.  The  measures  of 
the  breasts  are  these : 

The  circumference  of  the  right  breast  two  feet  seven  inches ;  of  the  left 
breast  three  feet  one  inch  and  a  half  i  the  length  of  the  right  breast  from  the 
cdlarwbone  one  foot  ihre  inches  and  ahalf;  the  length  of  the  left  breast  one  fiibt 
seven  inches  and  a  half ;  the  breadtli  of  the  right  breast  ns  it  lies  one  foot  ons 
inch  ;  the  breadth  of  the  left  one  foot  four  inches  and  a  half. 

Now  what  should  occasion  those  monstrous  tumours  of  the  whole  breasts, 
and  that  so  suddenly  m  one  night,  keeps  us  in  great  suspense.  There  occurs 
nothing  in  this  point  satiaftcUny  in  the  writings  of  Pbterus,  Rhoderieiiai  Castro, 
Fontanus,  Forestiis,  or  any  other  of  the  modems  tlint  I  hr-.ve  Keen,  writing 
de  Moii)is  Mulierum,  suitable  to  what  may  be  offered  upon  the  data  of  the 
drcnlatioft  of  the  blood,  the  lymphseducts,  and  the  vasa  chytifen  thoracica,  and 
probably  some  ca^llaiy  veiads  branching  thence  (in  their  progresa  to  Ibe  siib- 
davians)  through  the  intercostal  muscles  into  the  breasts. 

This  narrative  having  been  read  at  the  R.  S.  the  author  desired  to  ini> 
part  what  he  should  further  obaerve  in  dtis  very  extraordiioiy  aoddent  g  he 
therefore  WTole  some  while  after  a  second  letter  to  the  Editor,  (dated  Sept.  17« 
1669,)  am  extract  of  which  is  as  followa  t 
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About  the  beginning  of  this  month,  the  woman  in  coughing  brought  up  at 
aeveral  times  «omc  blood ;  but  this  I  soon  took  oflT,  and  at  diat  time  there  ap. 
fcarcd  several  cutaneous  ulcers  upon  her  breasts  and  other  parts,  et  abundft  ia 
verendis  (ut  k  foctninis  edocebar)  which  last  I  cured  ;  but  those  on  her  breasts  in 
part  remaiu,  and  daily  discharge,  hy  the  sole  apphcation  of  colewort  leaves,  much 
sanioas  matter ;  and  the  patient  oomplaining  also  at  that  time  of  grievoua  inter- 
jttncture  paiiM»  especially  upon  the Tibi«B»  I  applied  Empl.  de  Ran.  &c.  and-gave 
licr  ihree  sMrcci'din":  mornino^s  :)  purgative  mcciicinc.  The  third  day,  it  wrought 
sursum  et  deorstiin  pretty  briskly  ;  after  which  her  pains  vanished,  as  well  as 
many  of  those  ukniMala,  and  her  breasts  much  lessened,  and  '  her  pains  also ; 
and  she,  though  droopfaig  much  befote,  and  out  of  hopes  of  life,  exceedingly 
revived.  I  coDsequcntly  gave  her  on  Sunday  last  a  medicine  whicli  wroui^lit 
upwnrd  plentifully ;  and  she  daily  gets  strength  since,  and  her  breasts  abate. 
1  design  to  saliv^ate  her,  to  hopes  to  correct  that  ncioiis  ferment  which  is  spued 
out  of  the  genus  nervosom  kito  the  breestii,  and  eontribntes  much  to  tbosa 
tumours.* 

An  Account  vf  iwo  BooAt.  JV^  SSt,  p,  1054. 

I.  Gauging  Epitomised,  by  Michael  Dary.  London,  printed  by  W.  Godbid, 
l($69,  up  in  oiu-  ro!io  page. 

If.  Ilisto;;\-  Naturclie  dc3  Animaux,  Plantes,  et  Minerau.r,  qtii  entrent  dans  la 
Compoisitionde  laTheriaque  d'Audromachus;  par  M.  Charas.-f'   Paris,  l2mo. 

As  there  are  above  60  sorts  olT  diflerent  drugs,  which  are  ingmfients  of  this 
no  less  difficult  than  famous  and  useful  medicine,  which  was  invented  by  An- 
droniaclius,  pliysiciaii  to  Nero,  and  as  those  drugs  arc  subject  to  be  sophisticated, 
and  re<}uirc  ditierent  preparations,  so  there  are  few  men  that  are  sufficiently 
dulled  to  chuae  aright  all  those  tngre^ents,  or  dektrous  aiid  patient  enough  to 
prepare  them  well.  The  author  of  this  boolc  treats  of  this  celebrated  niedica* 
ipen^  and  not  only  teaches  the  way  of  conqmaing  it,  but  interi|iei«e8  many  not 

•  This  wooasn  4ie«l  in  October  foUowii^  MS  N*  M,  wbenlbenlts  daMriptiansf  iheilse  sad 
intsnal  ■ppeatiOGet  of  the  breasts, 
t  MMnCfaam  was  \a  great  rcputs  in  tbe  iTth  century  for  }&t  pfaamnontical  knowleilge.  Wben 

by  that  miel  and  imp-ilitit  ioea«ure,  the  rcvocr.tion  uf  i!n-  cJict  of  Nanles,  Lotiij  tliR  XIV.  com- 
pelled many  thousands  of  hi«  nuMt  induttrious  sub)ecii  io  emigrate  from  I''rancs,  Ctunu,  wluj  was  a 
H^gncaot,  aootght  an  asylum  in  Spain.  Here,  liowcvcr,  in  consequence  of  ionic  freedom  of  speech 
00  idigitau  ouitera.  he  fell  under  tbe  ttmtfffi  of  the  IntyiMrmiij  and  waa  thtovn  into  jwisoo,  nor  di4 
bs  piacure  lua  enlargement,  until  he  had  aelemnly  mionnced  the  Froletlant  fatlh.  Beiidca  the  ireatUe 
above  noticed,  he  wro'c  Em;)l-u-iu  siir  l.i  Viif.-rc  (i  f  which  an  ,i  'our.t -.vill  be  given  hereaficr) 
r669,  Pbaraucupee  Cjleuique  et  Chymique,  1672;  and  an  Accoinit  of  a  iu:w  Method  of  Admiuit- 
teriqg  fits  Femvian  Biilc,  inwtod  hi  the  llfennin  of  lbs  Pkiito  Acsdeingr  of  Scienm 

ana 


ioooosiderable  lemaHu  »ft*w^h«tig  ^  mibne  and  virtiieiof  all  die  dtvg^  wliieh 
compose  it.* 

J  Peterififiim     Dr.  (ii^emards  Sir)  CuRtsr.  Wasifa  Engine  fir 
Grmding  Hyperbolical  Optk  Glam$*   lhaitlated  from  t&  Latin. 

JV  A'3.  p.  1059. 

Let  lln»re  be  three  bodies,  P,  Q,  R,  (pi.  Q,  fij^.  7)  fit:  for  trrindinf; ;  of  which 
let  P  .Tiid  be  equal,  and  of  the  shape  of  a  pillar,  and  R  resemble  a  lens.  Let 
'  have  a  rotation  about  the  axis  AB,  Q  aboat  CD,  and  R  about  EG.  Let  AB 
.  and  CD  be  indifferent  planes,  but  so  posited  that  EG,  being  produced,  may 
be  at  right  angles  both  to  AB  and  CD.  Lastly,  let  the  bodii  ?  approach  to  each 
Other,  as  much  as  necessary ;  still  however  prcser\nng  the  same  situation  and 
pontion  of  thdr  axes. 

■  I  My»  that  by  the  rotation  and  mutual  ultriiioii  of  these  bodies,  new  geometri- 
cal figures  will  arise,  of  which  P  and  Q  will  be  equal  hyperbolical  cylindroids^ 
and  R  an  hyperbolical  conoid,  given  both  in  species  and  magnitude. 

I  have  botfi  the  demonstration,  and  the  modd  of  the  machine  ttsdf  for 
grinding  hyperboBeal  glasses.  To  g^ve  a  figure  of  it,  and  to  describe  it  minutdy 
would  cause  more  trouble,  both  to  the  artist  and  myself,  than  the  inventing  of 
it.  For  since  the  geometrical  princij^cs  arc  already  explained,  it  will  be  easy  to 
gnew  what  sort  of  an  trntrument  it  is.  The  puts  are  three  oblong,  plain, 
strong,  and  imooth  boafds^  bid  upon  each  other.  The  lowest  and  middlemost 
BU'^tnin  +he  unequal  supporters  (or  handles  supporting  tlie  mandril)  placed  alter- 
nately ;  which  is  necessary,  on  account  of  the  obliquity  and  decussation  of  the 
two  mandrils.  The  poppet4ieida  or  snpporka-s,  disposed  aooordtng  to  tlie 
length  of  the  oppennoat  board,  are  equal  to  it  s  and  the  mandril  is  inserted  into 
a  nt  rfornt; on  In  the  nearest  poppet-head.  I  omit  the  several  wheels,  rollers, 
strings,  weights,  screws,  and  the  other  apparatus  necessary  for  strengthening  the 
maehine,  and  giving  it  a  swifl  motion.  P  belongs  to  the  lowest  board ;  Q  to  the 
middlemost;  R  to  the  uppemMMt;-  R  la  a  lens  glass ;  Q  a  grinding  toot  tiiat 
grinds  the  lens ;  P  the  director  correcting  the  grinding  too!  :  which,  moving 
obliquely,  and  in  a  direction  difl'erent  from  tliat  of  the  lens  and  grinding  tool, 
continually  ei&ces  and  grinds  off  any  defect  communicated  to  the  model  by  the 
attrithm«^  the  lens,  and  ita  own  matter. 

Wherefore,  since  the  formation  of  the  hyperbolical  conoid  is  so  simple  and 
easy,  being  produced  by  only  drcular  motions }  and  since  the  motion  is  double 

*InawJereflisiiiisiypByiinrtoMlswcoiii|ifinBJh^ 
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and  farious,  it  is  probable,  that  hypeibolical  gbaiet  mint  be  derived  fitun  these 
prindplesy  or  none. 

Some  Inquiries  concerning  the  Soli  Springs  and  the  Wa^  of  ScUt. making 
at  Nantu'ich  in  Cheshire,  answered  by  fFiLUAM  Jjckson,  M.  D, 
y  53,  p.  1060. 

1.  What  is  the  depth  of  the  salt  springs  ? — ^The  depths  are  varioiu,  in  aame 
plaoM  not  above  three  or  four  yards ;  at  Nantwich,  the  jMt  is  ML  seven  yards  front 

the  footing  about  the  pit ;  which  is  guessed  to  be  the  natural  height  of  the 
ground,  though  the  bank  be  six  feet  higher,  accidentally  raif5ed  by  accumulated 
rubbish  or  walling  as  they  call  it.  In  other  places  the  springs  he  much  shallower^ 
for  in  two  places  within  our  township  the  springs  break  up  so  in  the  meadows, 
as  to  fret  away  not  only  the  grass,  but  part  of  the  earth  which  lies  like  a  breach 
at  least  half  a  foot  or  more  lower  than  the  turf  of  the  meadow,  and  haa  a  salt 
liquor  oosing  as  it  were  out  of  the  mud,  but  very  gently. 

9.  What  kind  of  oountry  it  is  where  Htut  springs  are,  whether  hilly,  &c. ;  and 
vhatptantagrow  near  them  ? — Generally  a  low  ground,  yet  very  full  of  coUicular 
eminences,  nnd  various  risings,  to  distinguish  it  from  being  all  meadow.  We 
have  also  a  peculiar  sort  of  ground  in  this  county  and  some  adjacent  parts, 
which  we  csll  mosses,  they  are  a  kind  of  moorish  boggy  ground,  very  stringy 
and  fat :  which  serves  ns  very  well  for  turfs,  cut  out  like  great  bricks  and  dried 
in  the  sun.  In  thc-c  mosses  is  found  much  of  that  \vr,nr]  v.  c  mil  fir  wood, 
which  serves  the  country  people  for  candles,  fuel,  and  sometimes  for  small 
lunber  uses.  They  generally  seem  to  be  places  undermined  by  some  sub- , 
termnetMM  stresms;  or  by  the  dissolution  of  some  matter  that  msde  them  equal 
with  the  rest  of  the  ground  formerly:  In  which  conjecture  I  am  confirmed  by 
this,  tiiat  near  a  place  of  my  Lord  Ciiolmondeley'a,  called  Bilkely,  about  nine 
or  ten  years  since,  not  farirom  onei^  these  mosses,  without  any  earthquake, 
a  piece  <^  gromd  about  80  yards  over  fell  in,  and  drew  in  great  oaks  growing 
on  it,  which  hung  first  with  part  of  their  hrn  ls  out,  aftmvards  suddenly  sunk 
down  into  the  ground,  so  as  to  become  invisible  :  Out  of  which  pit  they  drew 
br'me  with  a  pitcher  tied  to  a  cart>rope,  but  (xtuld  then  find  no  bottom  with  the 
ropea  tbef  had  there ;  The  pit  has  been  since  filled  up  with  water,  and  now 
docs  not  taste  salt,  but  a  little  brackish,  a  very  small  ritidlct  passing  through  it. 
The  nearest  sait^spriogs  to  this  place  are  at  Dartwich  about  three  inites  from  it. 
We  have  some  hills,  but  not  large,  near  our  springs  ;  which  generally  lie  all 
along  the  ma  Weever^  as  Hankttlow,  Hatherton,  Oslerson,  Bartfaerton ;  Nant* 
wkb,  Weever,  I«ftwidi>  Northwicb  i  yet  there  ia  an  appearance  of  the  same 


vein  at  Middlewich  nearer  the  river  Dane  than  Weever,  which  notwithstanding 
seemi  not  to  be  out  of  the  line  of  the  Weeveruh  stream ;  and  theie  lie  all  near 

brooks,  and  in  meadowish  grounds.  As  to  plants,  I  could  observe  no  singularity 
at  all :  for,  where  tho.  salt  reaches  the  surface,  it  frets  away  all,  aacl  upon  (he 
turf  near  the  old  decayed  pits  grows  the  very  same  as  in  the  remotest  place  of 
the  meadow;  only  where  the  tarf  is  fretted  away,  raahes  maintain  their  station 
longest ;  yet  they  grow  also  in  other  moist  grounds,  so  that  they  are  no  iriepda 
to  the  5aU  spritip?,  but  I  perceive  tliey  resist  them  best. 

3.  Whether  tliere  be  any  hot  springs  near  the  salt  ones  ?  And  whether  the 
waterof  the  salt  springs  be  hotter  or  cooler  than  other  spring  water } — The  water 
of  the  salt  springs  here  is  veiy  cold  at  the  bottom  of  the  pit,  so  that  when  the 
briners  cleanse  the  pit,  they  cannot  abide  in  above  half  an  hour,  and  in  that 
time  they  drink  much  strong  liquor.  There  are  no  hot  springs  (that  I  can  hear 
oQ  nearer  us  than  Bnxton-well,  which  is  about  30  miles  distant. 

4.  tVhether  any  shells  arc  found  about  those  springs,  and  what  is  the  kind 
of  earth? — I  cannot  Iie:irof  any  slu-lls  dug  up,  though  of  late  several  nfnvbrine- 
springs  have  been  found  by  sinking  deep  pits;  yet  no  one  knows  of  any  shells, 
but  rather  a  Uadiish  dutdi  mixed  vrith  the  sand,  which  mfects  the  whole  spring 
(like  the  scttttte-fish)  black,  when  it  is  stirred,  dse  the;  water  runs  verydear. 

5.  How  strong  (he  wntcr  h  of  salt  ? — Springs  are  rich  or  poor  m  n  double 
sense;  fjpr  a  spring  may  be  rich  in  salt,  but  poor  in  the  quantity  of  brine  it 
aflbrds.  Thus  they  have  a  rich  brine  in  their  chief  f»t  at  Middlewich,  whieh 
yields  a  full  fourth  part  of  salt,  like  the  rich  Burgundian  springs  mentioned  in 
Kircher's  Mandn.s  Suhterrancus  ;  yet  this  is  so  thrifty  of  its  brine,  that  the  in- 
habitants are  limited  to  their  proportions  out  of  it,  and  their  quantity  is  sup« 
plied  out  of  pits  that  afford  a  weaker  brine.  Our  pit  at  Nantwich  yields  but 
a  sixth  part ;  but  then  it  is  so  plentiful  a  spring,  that  as  they  seldom  make  sett 
in  above  ^-ix  houses  at  a  time;  this  pit  is  judged  sufficient  to  supply  (licrn  nil  : 
besides  tliat  .-uch  quick  use  of  it  extremely  slreii^'lhens  the  brine,  perhaps  to  a 
degree  little  less  than  tliat  of  Middlewich  pit :  For  I  have  found  myself,  that  a 
quart  of  brine,  when  tlie  pit  has  been  drawn  olF  three  or  fonrdays  first,  to  sup* 
ply  five  or  six  wich-houses,  has  yielded  an  ounce  :ind  a  half  more  of  suit  thnn 
at  another  time,  when  it  has  h.id  a  rest  of  a  week  or  thereabout.  But  I  con- 
clude liiut  the  nearest  conjecture  is,  that  it  yields  one  pound  of  salt  for  six 
pounds  of  brine. 

On  March  8,  l668,  I  weighed  two  pounds  of  distilled  «alcr  in  a  narrow 
mouthed  plass  bottle,  that  I  might  make  an  exact  mark  fur  a  (]nart.  This  bot- 
tle being  filled  with  our  brine  to  the  very  same  mark,  weighed  (besides  the  tare 
of  the  b»ttle)  two  pounds  thiee  oimoes  and  five  drachma.  This  was  taken  up. 
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when  tlitt  VPicb-bowes  had  only  began  to  work,  to  tint  the  pit  vm  hot  little 
drawn.  I  filled  ap  the  bottle  with  the  same  brine,  and  it  weighed  jnU  tfaim 
drachms  more.  This  brine,  being  boiled  away  without  any  addition  or  clarifica- 
tion, made  five  ounces  and  two  drachms  of  salt.  Five  days  after,  when  the  pit 
had  been  drawn  all  that  while  for  theworiting  of  the  iricb-boiiMS,  tis.  Maidi 
13,  the  same  bottle,  filled  to  the  quart  mark  afevenid  with  brine  then  taken  itp^ 
weighed,  beside  the  bottle,  two  pound  four  ounces  and  one  drachm  :  the  same 
time  the  bottle,  filled  as  m  the  former  experiment,  weighed  just  two  pounds  and 
a  half,  which  is  three  dracfanw  more  than  the  quart  mark  before;  which  boiled 
into  salt  made  six  ouQcea  six  drachms  and  two  scruples,  exceeding  the  former 
quantity  of  salt  by  one  ounce  four  drachms  and  two  scruples,  though  the  brine 
exceeded  the  former  in  weight  but  four  drachms.  By  this  trial  also  I  confuted 
•  tradition  of  the  briners,  that  the  brine  is  strongest  at  spring-tides ;  for 
Nbrch  8,  aforesaid,  was  only  one  day  past  the  full,  and  then  the  brine.  wa» 
weaker  than  it  was  the  13tii  day,  when  it  was  six  days  past  the  full.  SothatI 
conclude,  there  could  be  no  other  reason  than  that  the  much  drawing  makes 
way  for  die  salt-springs  to  come  the  quicker,  and  allows  the  less  time  for  the 
admission  of  fresh  springs. 

6.  What  is  the  manner  of  their  work  ?  or  wliat  time  of  boiling  the  salt* 
water  ?  Whether  they  use  any  peculiar  thing  to  make  ic  granulate,  and  if  go, 
what  that  is? — ^Their  manncrfif  working  is  this:  They  have  formerly  boiled 
their  brine  in  six  leaden  pans  with  wood^-fire;  upon  which  aoconnt  th^  all 
claim  their  interest  in  the  pit  hy  the  name  of  so  many  six  leads  walling;  by 
which  they  each  know  their  proportion  ;  but  in  the  memory  of  many  alive  they 
changed  their  six  leads  into  four  iron-pans,  something  better  than  a  y4rd  square, 
and  about  rix  inches  deep,  still  fitting  the  content  of  these  to  that  of  the  ais 
leads :  and  of  late  many  have  clianged  the  four  iron-pans  into  two  greaterj  and 
some  wall  but  in  one:  But  still  the  rulers  gauge  it  to  their  old  proportions. 

They  use  for  their  fuel  pit-coals  brought  out  of  Staffordshire.  These  pans 
are  set  upon  iron-bars,  bridudin  very  dose.  They  fint  fin  their  paaswidi 
brine  out  of  the  pit:  which  oomes  to  them  in  several  wooden  guUers  t  then 
they  put  into  their  pans  amongst  the  brine  a  certain  mixture,  made  of  about  20 
gallons  of  bnne,  and  two  quarts  of  calves,  cows,  and  chiefly  sheep's  blood.  Of 
this  mixture  they  put  about  two  qaarts  into  a  pen  that  hoMs  about  Sfio  quart* 
of  brine ;  this  bloody  brine  at  the  first  boiling  of  the  pan,  brings  up  a  seam 
which  they  am  careful  to  skim  off ;  they  continue  their  fire  as  quick  as  they  csil ' 
till  half  the  rjrjue  be  wasted,  and  this  they  call  boiling  upon  the  fresh.  Bat 
when  it  is  half  boiled  away,  they  fill  their  pans  again  with  Mm  brine  out  of  the 
«hip,  (so  they  call  a  great  cistern  by  liheir  pan  sides^  mto  which  thehr  brine  rani 
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tbfougli  the  wooden  gotten  from  the  pump,  that  stanb  in  the  pit ;)  then  they 
'  put  into  the  pan  two  quarts  of  the  mixture  following ;  They  take  a  quart  of 

whiti^  of  ccET'^!  b*^***  them  with  as  much  brine,  till  they  are  well  broken  ;  then 
mix  them  with  20  gallons  of  brine,  as  before  was  done  with  the  blood ;  and 
thus  that  ifhkh  th^call  die  whites  i>  made.  As  soon  as  this  is  in,  they  boil 
sharply  till  the  second  scum  arise;  then  scum  it  off  as  before,  and  boil  very 
.gently  till  it  come;  to  procure  which,  when  part  of  the  brine  is  wasted,  tlicy 
put  into  each  pm,  of  the  size  aforesaid,  about  a  quarter  of  a  pint  of  the  best  and 
strongebt  ale  they  can  get ;  this  makes  a  momentary  ebullition,  which  is  soon 
owr,  and  then  they  abate  their  fires,  yet  not  so  but  that  they  keep  it  boiling  all 
over,  though  gently;  for  the  workmen  say  that  if  they  boil  fast  here,  it  w.istci 
their  salt.  After  all  their  leach  brine  is  in,  they  boil  gently,  till  a  kind  of  bcum 
come  oi)  it  like  a  thin  ice;  whtdi  is  the  first  appearanoeof  the  salt :  then  that 
sinks,  and  the  brine  every  where  gathers  into  comes  at  the  bottom  to  it,  which 
they  gently  rake  together  with  tlieir  loots;  this  they  continue,  till  there  is  but 
very  little  brine  left  in  the  pan;  then  with  their  loots  they  take  it  up,  the  brine 
dropping  from  it,  and  throw  it  into  their  barrows,  which  are  cases  made  with 
flat  deft  widters,  in  the  shape  almost  of  a  sugar-loa^  the  bottom  appermost. 
When  the  barrow  is  full,  they  let  it  stand  so  for  an  hour  and  an  half  in  the. 
trough,  where  it  drains  out  all  the  leach  bnne,  then  they  remove  it  into  their 
hot-house  behind  their  works,  made  there  by  two  tunnels  under  their  pans, 
carried  bode  for  that  purpoae.  The  leach  brine  that  nuis  ftcm  the  barrows 
they  put  into  the  next  boiling,  for  it  is  to  their  advantage,  bdngaalt  mdted, 

and  wanting;  only  hardening. 

This  work  is  performed  in  two  hours  in  the  smaller  pans,  which  are  shal> 
lower,  and  genovlly  boil  their  brine  more  away ;  wherefore  their  salt  will  last 
better,  though  it  does  not  granulate  so  well,  because  when  the  brine  is  wasted, 
the  fire  anil  stirring  breaks  the  cornes.  Bnt  this  salt  weighs  heavier  and  melts 
not  so  soon ;  and  therefore  is  bought  for  many  sale^  to  a  distance.  But  in  the 
greater  pans,'  whtdi  are  usually  deeper,  they  are  above  half  an  Iknit  longer  in 
boiling ;  but,  because  they  take  their  salt  out  of  their  brine,  and  only  harden 
it  in  their  hot-house,  it  is  apter  to  melt  away  in  a  moist  air:  yet  of  this  sort  of 
salt  the  larger  the  grain  is,  the  longer  it  endures ;  and  generally  this  is  the  bet- 
ter grannlated  and  tiie  dearer,  though  the  oflier  be  the  whiter.  And  I  think 
it  is  rather  Ihe  taking  of  the  salt  out  of  the  brine  before  it  be  wasted,  that 
causes  the  granulating  of  it,  than  the  ale,  to  whieh  the  workmen  impute  it. 

They  never  cover  their  pans  at  all,  during  the  whole  time  of  boiling.  They 
have  their  hmisea  like  barns  open  up  to  the  thaftofa  with  a  cover-hde  or  two 
to  vent  the  steam  of  the  pans.  PossiUy  tiles  maj  do  better,  hut  nobodyia 
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yet  so  curious  as  to  tty,  but  tbe  steam  is  such  that  |  am  coo6dent  no  platter 
wllatick;  ai^  lMNvdi«ai  warp^  andihefr  mflaiffll  nulMai  qiriddy  to  frat 
to  piece*. 

7.  Whether  the  salt,  made  of  these  springs,  be  more  or  leas  apt  to  dissolve  »ii 
tbe  air  than  other  salt  ?  and  whether  it  be  as  good  to  powder  beef  or  other 
fleah  with,  as  French  aalt?— Thtsqueatiaa  I  cannot  ivell  answer^  hi  regard  that 
EVench  salt  comes  not  to  iM,  to  con^K  the  eflicacy  of  the  one  with  the  other 
experimentally,  but  this  I  can  assure  for  our  salt,  that  with  it  both  beef  and 
bacoQ  is  very  well  preserved  sweet  and  good  a  whole  year  together;  and  I  do 
•pprehend  this  salt  to  be  rather  more  aearching  than  French  aalt,bec8iiae  I 
Itove  often  ob$.crved  that  meat  kept  with  this  adt  shall  be  more  salt  to  the  midst 
of  it,  than  I  have  observed,  when  I  have  eaten  powdered  meat  on  ship-board, 
which  was  probaUy  done  with  French  salt,  I  then  being  on  the  south-side  of 
England  and  in  a  Dntdt  vesKl.  It  is  certain  that  Cheshire  sends  yearly  nrach 
fiaoon  to  London,  whidi  never  yet  had  any  mark,  of  infamy  set  upon  it ;  and 
hnng-bcef  (which  others  call  Martinmas  beef)  is  as  good  and  as  frequent  in 
Cheshire,  as  in  any  places  so  that  I  conclude  this  salt  is  fully  eflfectual  for 
inyose. 

Explanation,  qf  the  Figures  belonging  to  the  jfccount      Sait-making,  in 

PUtUiO. 

Fig.  4.   This  it  the  model  of  an  iron  pan  of  that  proportion,  when  ibiir  are 

used  in  one  house,  aa.  The  ears  to  hang  the  pan  by  on  the  brick  work, 
b.  The  several  junctures  of  thp  iron  plates  rivetol.  C  C,  The  breadth  and 
length  of  the  pan  near  four  feet.  Cd,  the  depth  of  the  sides  of  the  pan, 
about  six  mdics^Fig.  A.  a  a,  Tbe  hot-faoose  between  the  wdl  and  the 
damnef,  bb,  The  two  tunnels.  CC,  The  chimney  badt,  into  which  the 
two  tunnels  convey  the  smoke,  dddd.  The  four  pans,  r.  Ti  p  partition 
wall  between  ttie  pans  and  the  hot-hoose.  f  f.  The  fire  places,  gg,  The  ash- 
boles,  h,  Tlie  hearth  below,  i  i,  Tbe  descent  to  the  beartli. — ^Fig.  6.  The 
back  with  its  stale,  with  which  they  reach  brine  out  of  the  ship  to  fill  their  pans' 
with. — Fig.  7.  ab,  Several  positions  of  the  loots,  with  which  they  skim  and 
gather  the  salt.— Fig.  8.  a  a,  Two  barrows  newly  611ed  with  salt,  set  into  the 
leadKtroagh  to  drip  oot  the  lodi  or  leMh-brine.  b  b;  Tbe  salt  heaped  above 
^e  barrows,  and  patted  down  Jiard.  C,  The  trough — Fig.  g.  A  gutter, 
which  they  lay  over  from  one  pen  to  aootber,  to  ran  the  brine  into  tbe  in- 
thest  pans. 


g«DruoiM««tir  TMiomunMm*  [mo  ifi^^ 

■Egtrdctofa  Letter  nritteH  t$  lh«  Ediivt,  firm  Plymouth,  Nov.  2, 

J  669,  by  William  DvRsrroff,  M.  D.  concerning  the  D<'afh  nf  the 
big-breasted  ff'oimn,  (noticed  in  iV*  .i2,J  to^eth&r  with  what  was 
obsen'ediuher  Bfxfy.         53,  p.  \06S.  •  ' 

Elizabeth  Travers  died  on  Thursday  night,  October  21.  The  next  morning  I 
igent  for  a  MVgeon,  and  aanie  othen  to  be  pceaent  at  the  ofiening «  and  taking 
offher  bretuts;  though  we  only  took  off  the  largest,  which  was  llic  left,  nn^l 
having  weighed  it,  we  found  it  64  pounds  weight.  Upon  opening  it,  (wlncii 
-we  did  in  several  places)  we  could  find  neither  water,  nor  cancerous  humours, 
nor  any  thing  vitioac*  more  than  the  |m>digious  aice;  and  the  tubuli  and 
parenchymous  flesh  were  purely  white  and  solid,  and  no  other  t!»ati  what  ue 
see  in  the  soundest  breasts  of  women,  or  the  best  udders  of  other  animals. 
She  had  lost  her  appetite  and  rest  several  weeks  before,  and  made  great  cotn- 
plainta  of  ber  breaatB  from  their  exoeasive  djtteuian,  apd  her  whole  bodjr  was 
exceedingly  emaciated.  I  have  sent  you  inclosed  one  measure,  whicli  was  the 
l>readtli  of  her  two  breasts  (as  she  was  laid  nut  on  a  table  being  dead;)  I  mean, 
from  the  further  end  of  the  one  to  tlie  other;  which  you  will  iind  Uiree  feet 
two  indies  and  a  halfi  an<I  another  meaanre  shmrinir  the  dimcmum  of  the 
hraasts  longwise,  viz.  near  four  feet  four  inchea ;  and  a  third,  giviqg  the 
{limeasion  of  the  breadth,  viz.  three  feet  four  inches  and  a  half. 

The  right  breast  we  took  not  off,  but  guess  it  might  weigh  40  pounds. 
Some  weeks  unoe  I  htgm  a  adtvation  vUb  ber,  w4iieh  lenened  her  breasts  in 
circumference  some  inches ;  but  she  proving  not  conformable,  I  durst  not  pro- 
ceed to  keep  up  tlie  But  she  was  woiiderfully  revived  afterwards  for  some 
time.  Sl»e  being  weary  of  that  course,  I  caused  a  caustic  to  be  applied  j  upon 
mtad»  the  eiehar  fet)  off,  yet  nothing  issued  out  of  the  breast.  Then  I  canted 
an  indsion-knife  to  be  used,  and  made  an  incision  two  inches  and  a  half  deep 
(supiK  sinir  the  caostic  had  nofcwioiight  deep  enough)  but  to  no  more  purpose 
(baa  the  former. 

JnJecouMt^wmeBooh,  N*  55,  p,  1069. 

I.  Certain  Philosophical  Essays,  and  other  Tracts,  by  the  Honourable 
Robert  Bnyle,  Kellov  of  the  StoyA  Society.  The  scoood  cdkioo,  enlarged. 

•An.  1669.  „ .      .  I  J. 

ThU  edition  is  chiefly  inereased  by  the'addition  of  a  veiy  philosophical  die- 
coene  on  the  abMlote  net  hi  bodies,  wherein  the  noble  author,  with  his  usual 
modei^  and  acnteDW^  ddbm  hii  thoughts  ooncemtng  the  intestine  motions 
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joitlu  ptrtMit  oP4|«i«Mai  •HUb,.  nd  ki  ao  doing^alb  the  absdute  rast  of 
bodies  in  question,  bj  umlertikiiig  lo  prov^  dMt  aome  of  tbote  bo^Kn^  f^tiUk 

we  think  havp  their  parts  mo«t  at  rest,  are  not  exf-mpted  from  having  internal 
motions  in  them ;  from  which  be  thinks  it  prol>able>  that  in  other  bodies,, 
whose  solidity  h  eonfeaaed  inferiar,  Ike  e&afamak  paHidaa  are  not  in  a  &ute 
«(pcrfeet  rest. 

!T.  Del  Movimento  della  Cometa,  appana  U  meat  di  Dkamtw  lOOt. 
Pietro  Maria  Mutoli,  in  Pisa,  in  4to. 

TMa««ihor  principally  gaeouraea  of  tlie  motHNk  mi  i^ace  of  that  comet, 
Mdhowila  odd  appeanmoaa  may  be  solved.  He  works  not  bjr  the  «qF«f  tak- 
ing the  several  altitudes  from  the  horizon,  but  by  obflemng  the  position  of  the 
comet  among  some  neighbouring  fixed  stars  i  for  doing  which,  he  says  he 
employed  only  a  simple  tlNod  rtratchal  dot  by  an  arbh,  to  make  it  evident 
ariMAhertMBcoaaetlwdaaeiinbtepanilaK,  ornoL  Fran  wlieiiee  he  coadndafr 
that  this  oomai  ivaa  above  the  bboob,  aa  it  had  no  panHek  theT  lMape^. 
ceivable. 

III.  Erasmi  BarthbBiu*  de  GeoMtb  An.  1064,  et  Opuscnkim;  Ex. 

OtaaraeliociibaaHpAiisBhabitiaadoraatm.  Hafflte,  bi4«n.  * 

The  author  having  first  intimntrrl  that  the  more  narrowly  this  subject  abont 
eomets  has  been  searched  into,  the  farther  have  intelligent  men  receded  from^ 
the  opinion  of  the  peripatetics  concerning  them,  he  acquaints  the  raader  what 
inatrttmentalieoaad  hi  aaakiii^  ohaereatiiwiat  among  wliicli  «aa  e  qnadrwitof 
14^  foot  radiiiS;  ^vhat  conveniency  he  had  as  to  the  place  of  observation;  what  ob- 
servations he  made,  viz.  An.  i 064,  December 23, 24,  25,  26,  27,  28,  29,  30,  3i 
and  An.  )665,  January  1,  8,  4,  5,  6,  f,  g,  ja,  24,  3J,  and  February  7.  Also, 
hew  he  found  the  tongitiide  and  hititade  erf"  this  oonie^  Hz,  hf  cAisming  its^ 
distances  from  two  fixed  stars;  and  having  found  those,  howthcnte  hr  found- 
its  right  ascensions  and  declinations  for  every  day :  Besides,  how  he  found  the 
motion  of  the  comet  in  its  orb,  and  the  place  of  intersection  and  the  angle  of 
inclination  with  the  ecliptic.  To  which  he  adda  hia  conrideratiooa  about  the- 
place  of  the  comet,  and  the  parallaxes;  vindicating  here  the  noble  Tycho  from, 
the  accusation  of  Hiccioli  in  Almag.  hk>vo:  Concluding  all  wiih  an  investigation 
of  the  causes  of  eomets where-  he  eaaimnes  whether  oooiet^  be  coeval  with'  > 
the  woridf  or  produced  anew;  and,   tiielatter,  how:.  Inaknwtti^  tha^  though 
he  esteenu  the  latter  comet  to  be  dHfereiitfioni  tHe  former,  jel^  achnitting  the 

•  Erauuns  Bartholia  wu  succettiirely  profecKir  of  nuthnnatks  and  pUioMphy  at  fi*npinhi^mj 
aod  attained  tite  rank  of  couoMsUor  of  state.  He  died  ia  l69S,  at  73  ytm  of  igt.  He  yrm  au- 
iktgxtmm^  W3»}mm6ai  aud  plfMai  wvkfc.  hjiiirttar.  anthael  ia  m  mi^f^, 
SBftiifl>ealaCbi7ilaUi  biaadici,  l6rQk  in  4to,  aod  D9.MP  MM  Mie««Da  • ' 
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Ourtesian  hypotliesis,  .ivf  fliiiy  without  .any,  difimi%  wMitdn  idUt  it  waa.Aa 

same  with  the  first. 

IV.  Sylva*  elPotnooa,  by  John  Eveljn,  £»q.  I  K  S.    Eeprioteclin  lotio. 

This  is  the  seconci  edition  of  this  book,  very  much  improved  and  enlar^d. 
It  w<i^  the  fint  that  was  written  and  published  by  the  expveas  order  oC  tkt  Keyal 
Society.  ..  .  .        . ,  '  .    '      ,  . 

In  Sylva  our  author  provittes  and  directs  for  aooad  timber,  and  store  of -the 
best  fuel  in  forests^  woods,  and  groves.  Timber  is  the  strength  and  walls  of  this 
kingdom  ;  and  is  serviceable  for  many  domestic  use*  and  curious  utensils  ;  and 
to  ildvAnce  the  ricties  and  accoinaDO(|ation8,  not  only  of  our  OWD  country,  but 
also  of  all  foreign  parts,,  as  far  «  may  mutually  obTtge  each  other  by  naviga- 
tion  and  commerce.  In  Pomona  he  gifca  an  accouiit  of  fruit-trees.  He  has 
also  given  an  instructive  touch  for  vineyards  in  Englund  (.see  Number  15)  f 
and  for  the  sake  of  bis  own  country  hfui  fumiabed  us  with  accurate  translations 
of  the  French  Gardener.  Also  of  the  beat  writenof  architecture,  and  of  tho 
idea  of  thepcrftetiOb  of  paiBting  (see'NiimhertO^)  • 

Of  his  own  collections,  he  has  given  us  an  elegant  history  of  sculpture,  and 
of  eograving  in  copper,  Aod  the  curious  arts  thereunto  beiongii}^ :  In  which  the 
mo^t  (utodlent  painters  of  this  age  may  sae4hemsdves  cither  <hilycelcbiid«l  oc 
^iftcted  for  the  best,  and  assiisted,  or  at  leaot-iSBOOiBraged.  r 

And,  besides  other  treatises  which  are  anonyroous,  he  has  lately  ma<!e  two 
considerable  tracts :  In  one  of  which,  for  a  cautte^  to-ail  iiiture  fges,  and  to 
denote  flip  general  aptncas  of  maakind  10  bb  dcbded  and  deodved,  he  baa 
published  a  history  of  the  throe laft^ftnpuS^imposturcs  ;  the  first,  merely  casual 
and  innocent,  in  Padre  Ottomanno;  the  second,  bold  and  impnrient,  in  Maho- 
met Bci :  the  third,  a  ooolident  cheat,  in  Saliatai  Sevi,  the  Jews'  counterfeit 
Mesoah  s  In  tb4  priter-^raet,  public  employmeiit  aiad  aa  aotifo  life  are  pie- 
feffied  lo  toHHid*. 

A  Leiicr  from  an  Englishman  at  I'ai  is  to  a  Memher  of  lite  Royai 
SodetyfCODcenkig  m»e  ZVimiclimt  there,  rebaiMg  to^  Experi' 
.  mentifOeT^rviiMmif  mead.  N^H^  p^lOTS^ 

Montiear  Denya,  a  phjaiciah,  had  b^en  qoeationcd  before  the  lieutenant 
Criminal  her6  on  account  of  the' death  of  his  patient  (a  man  that  had  been  stark 
mad  for  several  years)  who  had  espired  wider  his  hands,  while  he  was  tians- 

.  ■  ,r.  . '    •  f  •'  • 

*  A  natir  uti  epleadid  edition  of  the  SfW  «aidMl  wmnf  assM  mA  ingHiant  iwlai^  writ 
foUifheA  ia  J7S6,  by  Or. A.  HSBMr  if  Ywk. 
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flKU^  blood  into  him  according  to  the  «ew  experiment.  The  operatiou  iiad 
been  twice  performed  wHh  good  miocen ;  the  petient  having  had  thereupon  t 
good  interval  of  two  months  after  the  ilrist,  and  all  hopes  of  a  longer  after  the 
seronf?,  had  it  not  been  for  ilic  debanrhes  in  wine  .^nd  brandy,  that  he  fell  to 
soon  after  the  operatiop.  He  was  a  Breton  by  birth,  and  the  origin  of  his  mad- 
neiit  love;-  Wbet  Mr.  Dtnys**  advocate  very  much  gloried  in,  was,  that, 
(bendes  that  the  experiment  twd  been  ]  r  u  -isc  l  with  good,  at  least  with  no  ill 
aucoess,  in  England,' Germany,  Italy,  Holland,  &c.  and  defended  in  theses  in 
alniost  all  the  universities  of  France)  there  were  two  persons,  a  man  and  a  wo> 
man,  present  in  die  andienee,  wba  had  icoeived  a  bmefit  to  admmrtioa  from 
the  experiment,  after  they  had  been  abandoned  bjr  physidana. 

In  justifying  the  introduction  and  use  of  new  experiments,  Mr  TVn  v?'?  nd- 
Tocate  said,  that  the  most  precious  life  to  the  state,  (vis.  that  of  his  ino6t  Chris- 
iam  Majesty)  had  been  aaved  by  the  aditotniatrntion  of  a  htely  mrented  emetic. 
Xbia  advocate  was  the  son  of  Monsieur  le  Premier  President  de  la  Moignon.  He 
was  not  long  since  in  our  court,  and  is  I  peiioeive  well  known  to  it,  and  in- 
^itely  satisfied  with  the  dvilities  he  had  received  fron  several  persons  there. 
Tbodg^h  tfaia  was  Ms  first  aetioci,  yet  bis  pcrfofganoe  was  a  oMMer  pieoB.'  The 
pleading  for  the  widow  plaintiff  will  be  on  ThoTMbf  neit»  but  any  odds  wbold 
be  laid  on  the  defendant'^  side ;  thoagb  some  partial  men  here  am  more  than 
suspected  to  set  on  the  widow. 

Faria,'  Nov.  80,  1669.  "  1 

Extract  of  a  Letter  from  Dr.  Dun^oy,  dated  PI tf  mouth,  Nov.  98, 
\6f'9   fj^ving  an  Account  why  the  late  big-breattcd  H^oman  WOM  not 

opened  after  her  Death.    N"  54,  p.  1077- 

The  reason  here  assigned  was  that  a  relative  of  the  deceased  would  not  allow 
the  body  to  be  opennlr 

Jn  /Appendix  to  the  Ducourse  concentu^  the  Sali-worik,  published  m 
-  Number  5ii.    Communicated  Inf  the  same  Dr.  JdOOOM,  ma  Lett^Tt 
dated  November  iO,  16G9^   JV  54,  ^.  1077. 

Q.  1 .  Whether  those  salt  springs  yield  less  water  and  more  salt,  in  great 
droughts,  than  in  wet  seasons  i  A.  Onr  springs  do  not  sensibly  alter  in  their 
decrease  or  increase  in  either  dry  or  wet  seasons  t  for,  being  plentiful  $pimff^ 
we  have  always  the  pit  fntt :  Only  thia  is  observed  by  the  bfinei%  t|Hit  tlwyr 
^■a^  more  salt  with  the  same  quantity  of  brin}  in  dry  ttiaa  in,  wet  fMaQOSi-aa^ 
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nion  arit  of  the  itne  ^Malitjr  of  briMtt the  fitfl df  dw  iMon 

lime. 

2.  How  long  before  the  spciog,  or  in  the  sprii^  it  may  be,  before  the  foun- 
Mia*  bittdi  oot  into  theb  foUAK  aourctt  ?  A.  Iti^notolMervahle  at  all  in  our 
ailt  ipringa  that  the  brine  rises  more  plentUblly  in  the  spring  tin^  than  at  enjr 
other  season  of  the  year:  neither  i;  tt.^re  any  sengbie diflerence ittihe  quicks 
new  of  the  sources  as  to  the  times  of  the  day. 

3.  How  imieh  nvater  the  spring  yieMe  da^,  or  in  an  hoar  ordinarily,  or  in 
great  droughts?  Ans.  Our  pit  is  about  five  yards  square,  and  of  so  plcndfal  a 
source,  that  I  believe  it  cannot  be  n'"f"??ed  ;  and  the  ratlierberausc  it  seems  not 
to  run  much  when  it  is  permitted  to  come  at  its  full  guage,  where  a  vent 
through  the  bank  into  the  river  iat  bnt  being  drawn  much,  so  as  to  sink  it  be- 
low ita  usual  gaiige,  it  so  plentifully  lets  in,  that  it  will  aerve  all  the  honaas  in 
the  town  to  work,  without  felling  much  lon-er  than  a  yard  or  two  at  most :  so 
that  I  believe  that*  when  it  is  full,  its  own  weight  balances  much  the  influx  of 
the  springs,  which  ai«.nnidi  qnidEer  m  a  low  pit  tiian  a  fuU  one. 

4.  At  what  distance  the  two  richest  springs  of  Manlwich  and  Droitwidt  are 
from  the  scs }  Ans.  That  of  Nantwich  is  from  the  sea  ahoot  80  nule8i  Droits 
wich,  beiag  in  Worceslerehire,  is  oot  known  to  me. 

0.  How  near  the  foot  of  a  hill  is  to  those  firings ;  and  what  hdght  the 
next  hill  ia  of  ?  Ana.  The  nearest  hill  to  oar  springtiftahentaefCBnileBdialanl 
from  them  :  the  hill  steeper,  but  not  much  higher,  than  Highgate  hill. 

0.  Wherein  consist  the  distinctions  of  tiiose  sorts  of  salt,  which  are  called 
cats  of  salt,  and  loaves  of  salt  ?  Ans.  As  white  salt  is  that  mentbned  in  my 
faroMr  tfseoiuae,  aadgnf  aalttfaeaweeiMigaof  suda  aa  ia  eonstantly  shed  and 
scattered  about  on  the  floor  without  taking  much  of  the  dirt;  so  cats  of  salt 
»re  only  made  of  the  worst  of  salt,  when  yet  wettish  frrom  the  pans;  moulded 
and  intermixed  with  interspersed  commin-seed  and  ashes,  and  so  baked  into 
a  hard  htmp  fai  the  mouths  of  thdr ovens.  The  nse  of  thesela  oidfibe  pigeon. 
houscH  :  But  ln:\ves  of  salt  are  the  finest  of  all  for  table  use.  No  dlfferrnrc 
in  the  boilmg  ot  these  from  the  common  %vay  of  the  fine  salt;  but  in  the  making 
up  some  c«re  is  used:  for  hrat  ihcy  cut  the  barrows,  they  intend  for  fi^t- 
loaves  with  a  long  slit  from  top  to  bottom,  eqealfy  on  hotbshk^  then  th^tb 
both  sides  together  with  cords  ;  then  fill  this  barrow  with  salt  boiled  as  usual, 
hut  in  the  filling  sre  careful  to  ram  down  the  salt  with  the  end  uf  some  wooden 
har^  continuing  this,  till  the  barvow  be  filled  to  their  minds;  then  place  it 
apeed9y  Hi  thdr  hot-house,  andtherelet  it  stand  aOthe  time  of  thdr  wdfing : 
wherefore  they  prepare  for  these  loaves  nt  the  beginning  of  their  work,  that 
ttHPf  ma;  ham  all  tlw  benefit  of  their  bot4ioaiea;  and  when  these  bq;ia  to 
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i)ad^,  they  take  out  the  loaves,  and  untie  the  cords  that  fastened  the  bar  io 
tiMtbathiideiof  tiie  ttnie  may  easily  open  ^Rridioui  braaldiig:  the  loaf*  Tbm 
tll«j  take  the  lliilft  and  bake  it  m  an  ovvniilerlliebmdlMM  been  TMt 

tJicy  repeat  till  it  be  baked  firm  enounrh. 

-  I  must  not  omit  tdling  you,  that  ail  the  ground,  where  salt  or  brine  is  sjiilt, 
it,  wlttodng'up,  cxoeUent'iBiick  for  i^ing  grottoidi  and  even  the  bHckst  that 
aK.thoranghly  tinged  with  it,  are  very  good  mock,  and  will  dissolve  with  other 
muck,  and  fertiOm  land  oonsidend)!/  (especially  giaaing  groond)  for  atleasfc 

four  years. 

Oil  the  Qukkriher  Mbiet  in  tHtiU*    ^  Dr.  JSdwvad  Bsoiry. 

BA,  p,  1060, 

•  The  town  of  Uria,  in  the  county  of  Goritia  and  Provmee  of  Friali,  ia  acaled 

low,  and  encompassed  with  hills  vn  all  sides.  A  river  of  the  same  name  runa 
by  it,  which  I  found  small  and  shallow  at  the  time  when  I  was  there ;  tliough 
upon  plentiful  rain  it  provea  mffideat  to  oaanj  down  the  fir-trees  and  ot^ 
woodt  raqoind  in  woricinf  the  imtiei»  and  for  fod :  and  10  thb  and  there  ia* 
work  of  piles  made  sloping  athwart  the  river  to  stoyi  t'lp  trees,  which  are  cat 
down,  and  cast  into  the  river  above  this  place.  What  is  chiefly  considerable  ta 
diis  town,  are  the  quicksilver  roioel.  The  entnuieai  into  these  mines  is  not 
Mgh*  er  opbtt  a  hill,  aa  m  manjr  other  minea  (  lint  in  the  town  tlaalf,  wfaerriijr 

thcv  are  somrwhnt  tVt?  mnrp  trnnblcd  \vi!h  wa'tT,  ag-tinst  '.vhirh  thev  nrc  pro- 
vided with  many  excellent  engine  and  devices.  The  deepest  part  of  the  mine, 
£rom  the  entrance,  ia between  120  and  J30  fathomi.  Tliey  make  two  sorts  of 
the  qniflUlvart  The  <me  called  kmgftup,  that  ia,  wpu  <)iiiekail«art  the 
other,  plain  quick sllvpr.  Virpnn  mercury  they  call  that  which  discovers  itself 
witliout  the  help  of  iire ;  and  is  cither  plainly  to  be  seen  in  the  ore,  or  fall* 
down  in  UtUe  drops  in  the  minc^  and  sometimes  streams  out  in  good  quantity  { 
aa  abeat  aewn  jpaara  ago  it  can  ontof  the  earth,  at  fiiat  in  a  abvam  aa  email  as' 

a  thread,  but  aftcrwnrds  thick  as  a  packthread  ;  but  censed  in  three  or  four' 
days.  That  aUo  is  accouut^  virgin  quicksilver,  which  having  no  need  to  pass 
the  fine,  is  separated  by  water,  first  in  a  sieve,  and  afterwards  in  a  long  trough, 
having  very  amall  holea  at  one  end.  80  that  them  are  two  aorta  of  vu^n. 
mercury;  the  one  running  out  and  discovering  itself  wit'i ont  Inbour,  tlic 
other  requiriog  some  method  of  extraction  and  separation,  though  not  so  high 
as  by  fire.  Fl«n  quicksilver  they  name  that,  which  is  not  at  first  perceived  by 
theeye,  orfalb  Aoni  theix^  btttiafonad  ont  fagrfire.  And  thia  they  obtain 
out  of  the  ora^  or  out  of  the  .chiMber  of  neMny*  iriiloh  i»  dof  oot  of  tUa 
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mine.  The  ore  of  this  mine  is  of  e  iuk  ocHom,  nuxed  with  red.  But  the 

best  is  a  bard  stone ;  which  they  commit  not  presently  to  the  operation  of  the 
fire,  but  powficr  it  grossly,  and  work,  it  by  the  sieve  j  that  so  if  any  virgin 
quicksilver  be  found  in  it,  ii  muy  be  separated  in  this  manner,  and  what  does 
not  pass  the  men,  may  be  se|«nted  by  fiie-ia  iron  furnaces :  fifty  of  them  in 
a  fire.  The  quicksilver  ore  of  this  mine  is  the  xicheat  of  all  ores  I  have  yet 
seen;  for  ortlinarily  it  contains  in  it  half  quicksilver,  or  in  two  parts  of  ore, 
qtut  port  of  quicksilver,  and  sometimes  in  three  parts  of  ore,  two.  parts  of 
quiduiiver. 

I  went  into  the  mine  by  the  pit  of  St.  Agatha,  and  came  up  again  by  that 
of  St.  Barbarn,  descending  and  ascending  by  ladders.  I  ascaided  at  one  of 
639  staves,  or  89  fathoms.  This  mine,  I  was  informed,  has  been  wrought  300 
years,  about  the  same  space  of  time  with  Newsol  mine,  bttt  comes  mocfa  short 
in  time  of  the  silver  mine  at  Schemnitz ;  and  much  shorter  ytt  of  the  notable 
lead  mines  in  Upper  Carinthia.  Some  hundreds  of  men  are  raiployed  nbotit 
this  mine  of  Idria ;  of  which  the  chief  othcers  are  the  prefect,  the  comptroller 
and  the  judge.  '  I  heard  no  complaint  of  the  damps  of  tUs.min^  as  I  hen 
heard  of  divers  others ;  yet  the  workmen  are  sufHcienlly  iifmd  without  them  : 
for,  though  they  be  not  suddenly  suffocated,  yet  the  mcrauygrtttiq;  into  their 
bodies,  they  are  laognishia^y  destroyed  by  it. 

In  a  Uboratoiy  where  the  qnidksilver  is  separated  by  fire,  I  smr  a  heap  of. 
1 6,000  retorts  of  iron ;  every  one  of  whidi  costs  a  crown  at  the  best  hand  from 
the  iron  furnaces  in  Carinthia.    There  are  800  retorts,  and  as  many  recipients, 
employed  together  in  drawing  over  the  quicksilver  in.  16  fumaoesi  50  in  each 
fimiafx,  as  of  a  SM^  la  a]M>vev  and  18  below, '  on  each  Ude.  June  12,  when 
I  was  there,  they  defied  out  40  saumes  of  quicksilver  into  foreign  pans,  each 
saume  containing  315  poimds  weight,  to  the  value  of  400  ducats  of  gold.; 
Though  the  convince  be  not  easy,  yet  some  is  sent  as  far  as  Cremnitz  in 
Himgary,  for  ibe  ine  of  the  gold  mines  t  and  feiy  mndi  carried  aanQr.saotk>> 
ward.    In  the  castle  I  saw  3000  saumes  of  quicksilver  together  in  bendst  the. 
quicksilver  being  first  made  up  in  double  leather  :  and  in  another  house  as 
much  rich  ore  as  can  be  distilled  in  two  years,  except  they  have  great  plenty  of 
rain  to  bring  down  the  wood ;  but,  the  hills  being  high  about  them,  it  snows 
at  the  tops  of  them  oftener  than  it  rains. 

The  countries  through  which  I  passed  are  sinn^nhrlv  wl]  wooded,  and  well 
stored  with  fair  trees,  wherein,  beside  such  as  grow  with  us  in  England,  are 
stately  firs,  larches,  pines,  pinasters,  piceas,  and  that  noUy  crisped  and  wdl 
grained  kind  of  acer,  whereof  viols  and  violins  are  made :  of  which  there  is  also 
plenty  in  the  country  of  Saltabnig  and  Csnothia.  .  Xhe..«ay  to  Ibis  place  I 
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found  difficult ;  for,  travelluig  from  the  borders  of  Croatia  by  Lovitch,  I  was 
forced  to  pan  over  great  monntsina;  and,  coming  from  it*  f  pnased  over 
6\vartzenberg«  or  the  filoi^  Mountain,  from  whence  I  descended  10  miles  in 
a  rocky  country,  and  far  more  stony  than  the  Craii  or  Campus  Lapidosus  in 
Provence ;  and  so  to  Aidoschini  and  Goritia,  and  leaving  the  Scaivonian  be- 
hind, entered  into  the  lingaa  Pallmai,  and  ao  on  to  Fnlma  Nova  in  FViuU. 

0^  ihe  Uncommon  Lalse,  called  the  Z'lrehnitzcr  Sea^  in  Carmola, 

the  mme.    N .  54,  p.  1083. 

Having  crossed  f!io  river  Drave,  and  passed  mount  Luibcl  in  the  Caniir 
Alps,  by  that  noble  passagCj  cut  through  the  rocks,  and  vaulted  like  tliat  of 
Pausilippo  near  Naples,  I  had  a  daaira  to  take  a  view  of  the  lake  of  Zirclmitz. 
With  thia  viev  I  went  to  Grainbiug  on  the  river  Save,  and  ao  to  Labach,  die 
chief  city  of  Camiola  ;  from  whence  I  continued  my  journey  in  Oiniiola  be- 
tween the  hills  and  a  great  marsh,  till  1  came  to  Brounizza,  two  leagues  from 
whence  and  beyond  the  hills  is  seated  the  said  lake,  receiving  liiat  name  from 
2iidiiuts,  •  toirn  of  about  800  hoaaea. 

This  lake  is  near  two  German  miles  long  and  one  broad.  On  the  south  side 
of  it  lies  a  great  forest,  wherein  are  many  deer,  and  wild  boars,  wolves  and 
bears.  On  the  north  side  the  country  is  flat ;  but  the  whole  valley  is  encom- 
fMsaed  with  hilia  at  aooM  <fiatanoe  fnm  it.  Tbte  lake  ia  well  filled  with  water 
for  the  greatest  part  of  the  year;  but  in  the  month  of  June  it  sinks  under 
ground,  not  only  by  percolation  or  falling  through  the  pores  of  the  earth,  hist 
retires  under  ground,  through  many  great  holes  at  the  bottom  of  it :  and  m 
the  month  of  Se|)tember  it  retonif  hf  the  aame,  and  ao  in  •  very  abort  time 
fills  up  the  valley  again.  As  the  time  of  the  water's  descent  is  short,  e<;}  r  i  illy 
when  the  lake  grows  lower,  and  has  for  a  while  shown  some  abatement,  so  the 
aacent  and  return  is  opeedy ;  for  at  these  holes  it  mounts  witii  such  violence, 
tikaft  it  sprioga  out  of  the  ground  to  the  hdght  of  a  pik^  and  aoMi  coveis  the 
fndk  of  eartli  a^n.  This  piece  of  ground,  in  the  time  of  the  retineroent  and 
absence  of  the  water,  is  not  unfruitful ;  but  by  a  speedy  and  plentiful  produc- 
tion of  grass,  yields  not  only  a  present  sustenance  fur  the  beasts  of  the  field, 
bat  a  good  proviso  cvf  hay  for  the  oatde  in  the  winter.  Nor  have  the  inlnbi- 
tants  thereabout  only  the  benefit  of  the  ground  by  these  commodities,  but  abo 
the  recreation  and  profit  by  hunting.  For  at  the  time  of  the  water's  absence, 
hairs,  deers,  boars,  and  other  animals^  come  into  it,  from  the  neighbouring 
Aieat  and  coantiy.  The  Idte  ia  not  only  filled  with  water,  but  every  yekr 
irell  stored  witb  fiah.  The  Prince  of  Eckcnbeis  »  loid  of  it  and  of  much 
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-country  thereabout :  but  upon  restoring  the  waters  all  have  liberty  to  fi»h  {  and 
the  fidwrmen,  stuidiiif  op  to  the  wiist  at  the  holes  befi)Kfr.iiientN»ncd,  inter- 
cept the  passage  of  the  fish,  and  take  a  very  great  number  of  them,  whidi 
Otherwise  would  be  secure  for  some  months  under  the  earth,  and  not  fail  to 
retnniin  September.  The  fish  of  this  lake  have  a  closer  habitation  than  those 
of  any  other  I  know;  Ibr  thef  pM8  some  month*  under  the  earth,  ind  a  good 
part  of  the  winter  under  ice-  But  beside  these  holes  at  the  bottom  of  the 
lake,  there  are  also  divers  caverns  and  deep  places  in  the  country  of  Carniola, 
even  VHiere  there  is  no  water ;  like  those  in  the  Peak  Country,  and  at  £lden- 
hole  in  England. 

j^jkeoimttf  mate  Booh,  N*  Si,  1066, 

L.Medianica,  nve  de  Motu  IVactatus  Geometrical.  Auth.  Job.  Walli^ 

SS.  Th.  D.  et  Geom.  Profess.  Saviliano,  &c.  167O,  in  4to. 

In  the  first  part  of  this  work  are  delivered  the  general  laws  of  motion.  Se- 
condly, the  descent  of  heavy  bodies  by  gravity.  Thirdly,  the  doctrine  of  the 
lever  or  balance,  containing  the  fundamental  principles  of  all  statics ;  in  wMch 
the  anihor  explains  the  geometrical  considerations  requisite  in  making  both  ex- 
act common  scales,  and  the  Roman  statera.  On  this  part  of  the  lever  depends 
the  whole  doctrine  of  the  centre  of  gravity,  and  thecaloilation  thereof;  showing 
how  by  catcohlion  to  assign  it,  in  all  sorts  of  lines,  sorfrees,  solida,  as  wdl 
such  as  are  bounded,  or  take  their  rise  from  curved  lines,  as  those  that  are 
bounded  by  straight  lines  and  plains. 

And  from  the  general  principles  here  laid  down  in  his  third  part  (which  is  to 
follow)  he  derives  the  doctrine  of  the  lever,  the  pulley,  the  screw,  the  am 
in  peritrochto,  or  several  sorts  of  wheel-work ;  and  other  sttch  mechanical  en» 
gines  derived  from  tlu'se.  As  likewise  the  doctrine  of  percussion  (on  which 
depends  that  of  the  cuneus  or  wedge,  with  many  other  speculations  of  a  like 
kind) :  and  that  of  milition  or  rebonnifing,  which  (as  appears  by  a  short  spe- 
cimen formeriy  printed  in  Numb.  43  of  fh«e  Tnds)  he  derivea  from  a  reper- 
cussion, either  of  some  other  body  in  motion  which  it  meets  with,  or  from  the 
elastic  force  or  spring  in  one  or  both  of  the  meeting  bodies,  wliich  being  com- 
pressed by  the  collision,  endeavours  to  restore  itself  by  repelling  those  bofiea  om 
or  both  ways. 

!!.  Nathan  Highmori  *  de  Hysterica  et  IlypochoodriacaBnatoni^  Rcaponiio 
Epist.  ad  DocU  Willis.   Lond.  1C70,  4to. 
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Dr.  Willis,  in  his  BlBthologis  Cerebri,  having  undertaken  to  confute  the  causes 
of  the  hjrslerie  and  hypochondriac  passions,  as  assigned  by  tiiit  mtlior  ki  hit 
Exei  citations,  published  in  l66o«  Dr.  Highmoic  thought  himcdf  oUiged  to 

write  this  defence. 

The  controversy  as  to  the-fiirmer  of  these  disorders  oonnsts  in  this,  whether 
the  cause  of  it  n  to  be  referred  to  the  genus  nervosum,  and  it  be  prioMunly  a 

convulsive  symptom,  depending  on  the  brain  :wt\  tfie  nerves  ;  or  whether  it 
ought  to  be  imputed  to  the  blood  ruling  too  impetuously  into  and  stuffing  up 
the  lungs  i  Dr.  Willis  assert*  the  former,  and  objects  a^iinst  the  latter,  of 
wMdi  the  vindieation  is  undertaken  in  this  qnstle  $  wherein  it  is  considered 
among  other  things  :  1.  That  the  hysteric  passion  is  not  always  accompanied 
with  convulsions  ;  where  also  the  existence  of  the  succus  nutritius  (on  which 
jOr.  Willis's  Doctrine  seems  to  depend)  is  called  in  question,  and  several  aigu* 
ments  sliced  to  the  contrary.  3.  That  if  the  suecua  notritios  m  die  nerves 
be  by  a  violent  explosion  dilated,  nrirl  fhnt  hj  means  of  fixed  salts  mixed  in  the 
nerves  with  ncid  ones  (according  to  Dr.  W  illis)  ;  the  same  may  hqtpen  vpon  the 
concurrence  and  conflict  of  the  like  salts  in  the  blood. 

Cbfieertdngthebypodiaadriaepaasioii,  the  question  batiroen  diese  tM>  phy* 
sicians  is,  whether  the  first  and  chief  cause  of  that  distemper  be  the  iredoiCSi 
and  laxntss  of  the  tone  of  the  stomacli  and  its  fibres,  wherehy  a  virions  chyle 
'  and  blood  is  generated,  tliat  causes  such  a  fermeiit^Uun,  upon  which  ensue 
trembling  end  palpitatienaaf  the  heart,  swoomng^  tke.  This  is  affirmed,  and 
here  further  asserted  by  our  author,  but  denied  by  Dr.  Willis ;  concerning 
which,  the  reader  will  find  the  best  aatisfiwtion  in  perusing  the  wntaigs  of  both 
parties. 

III.  Noovdles  Experiences  sur  hi  Vipers  par  M.  Chaiw.  Fsrisy  l60g,  tvo. 

The  author  of  this  curious  book,  hav  ing  first  taken  notice  of  divers  observ- 
ables  in  the  dissection  of  vipers,  and  among  them  of  the  salivary  glands,  he 
discovered  in  them  as  well  as  in  other  animals,  and  those  accompanied  with 
lymphatic  vessdt,  passing  into  a  greater  vessd  running  aUmg  and  under  the  said 
glands,  and  disdiarging  itself  into  the  vesicle  of  the  gingiva,  and  carrying  with 
it  the  salival  liquor,  which  he  makes  to  b*^  the  same  with  that  yellow  water  in 
the  bag,  hitherto  esteemed  venomous,  but  by  \mn  reputed  a  mere  harmless  sa- 
lifa.*'  He  attempts  to  prove,  that  tliebitfaigs  of  vipers,  at  leaat  of  aueh  as  am 
In  Frane^  are  indeed  Tenamous,  and  proved  actually  mortal :  he  alleges  many 

•  BfttkniDgtoibi6<ibmr»tiomvf  Bcdiandihe  ooles  tbenupcn  (atp»9Sof  tUsroi.  of  tha 
iUiridBi«mt)kwillhaMn,  ^  Mom.  Cbutft  ammkn  ssns—isf  tha  IwaaMlBsmiiicif  the  yd- 
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etperimenta,  made  bjr  hnuBcIf  in  the  fireaenee  of  aetwral  phyaieiant  md  others, 

in  proof  of  tliis  nsscrtton  ;  in  the  recitation  of  whicli  he  observes  many  remark- 
able pharnoinriia,  seen  in  the  animals  bitten  by  vipers,  both  without  and  also 
within  them  when  dead  and  opened  ;  particularly,  thai  he  found  all  their  vitals 
and  triioefB  freah  and  in  a  good  atate,  but  the  Uood,  in  all  of  them  that  were 
opened,  either  coagahited  already  and  blackish,  or  tending  towards  coagaiation. 

2.  To  confute  the  opinion  of  those  (and  particularly  of  the  famous  Italian 
philosopher  Redi)  who  assert  that  the  venom  of  these  animals  resides  in  the 
ydkm  liquor  contained  in  the  bag  aboot  the  vi})em*  teeth ;  whereas  thia  author 
will  have  it  to  be  in  their  vexed  and  enraged  spirits,  which  he  thinks  he  has 
sufficiently  proved  by  wounding  several  animals  with  some  of  the  largest  teeth 
of  vipers,  pulled  out,  and  letting  into  wounds  thus  made,  and  rubbing  with  that 
iqpntod  poiaonons  liqoor  of  the  bog;  wheneopoa  no  ill  eflbeta  at  ail  have  IbU 
lowed.  Which  he  confirms  by  another  trial,  wherein,  holding  the  jaws  of  a 
-viper,  and  then  thrusting  its  teeth  into  the  flesh  of  a  living  animal,  and  letting 
the  juioeof  the  bag  into  the  wound,  no  ill  consequence  appeared,*  considering 
that  the  angered  spirits  of  the  viper  in  that  fiwcedand  fesbeined  posture  were 
Icept  from  passing  abroad;  for  theemisdonof  which  he  sapposes  the  fieedom  of 
the  animal  is  required. 

3.  To  recommend,  among  divers  other  antidotes  for  the  bitings  of  vipers, 
Aevdatitesakniadeof  them;  thevirtnesof  which  he  praises  exceedingly,  al- 
teging  the  example  of  a  person,  who  being  bitten  by  a  viper,  could  be  saved  by 
no  other  means  but  by  several  doses  of  thia  volatile  salt ;  the  prqwration  d 
which  he  describes  at  large.-f- 

IV.  Athanasii  Kiidieri  An  Magna  Sdendi  aive  Comhinatoria.  Amsleb- 
dami,  i66q,  in  fol. 

In  this  voluminous  work  on  the  art  of  reasoning,  the  author  first  shows  the 
theory  and  the  mlea,  in  the  first  five  books,  and  then,  in  the  other  six,  heap- 
plies  these  roles  to  practice  by  examples,  relating  to  the  several  arts  and 
sciences. 

V.  Le  Systeme  General  de  la  Philosophic  par  Francois  Bayle,  DfM.iL 
Thoulouse,  i66g,  in  fol. 

This  amall  tract,  oonaiathig  only  of  four  abeets,  may  serve  to  initiate  those 
that  deaie  to  be'  acquainted  widi  the  aum  and  import  of  the  Garteaian  philo80> 

*  MtlibH«0Btiadic(edl)7die]a|»olN(natioi»«r  Bbotau,  ■artfa— dittlt>Dafcaalp.<>of 

tbitToJ.  r-K^***— M-  («« ''ftf  ntmr^-')  tl^— ifafciy  rfp**  {■  ku 

•i^criowntt. 

f  lls.VQladlaiittolrtalnel  iontlw  MittdbooMof  (b«  viper,  dlftra  oot  fion  Htm  pracond 
froratbeilahadh«nai«foch«aniBMls.  SaAvalslflaiilliant,  howcvsr,  loodrntMslMia  ihssa 
cam. 
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phy.  It  ddiv«n  these  heads :  the  metsphysies  of  that  ftnimis  philosopher ;  his 

logic  ;  principles  of  natural  philosophy  in  general  {  hit  doctrine  oonceming  the 
productions  made  in  the  bowels  of  the  earth  ;  concerning  meteors;  sensible 
qualities,  plants,  aoiinals,  man,  human  passions,  and  ethics. 

VI.  Theodori  fCerckringii,*  D.  M.  Spicilegium  Anatomicam,  ocmtinens  Ob- 
serv.  Anatom.  rarior.  nec  non  Osteogeniam  Postaimi.  Atnatelodami,  1670,  4to. 

THh  collection  consists  of  several  uncommon  and  very  considerable  remarks, 
caused  by  the  author  s  own  observation  ;  a  Dutch  stiver  swallovi^cd  down,  and 
by  closing  the  pyloms  of  the  stomach,  killing  the  patient- in  ten  days ;  on  the 
contrary,  a  small  brass  coin  being  swallowed,  was  after  a  month's  time  voided 
by  pnrpes,  and  the  patient  saved,  the  coin  being  so  worn  in  the  stomach,  that 
the  same  hardly  appeared ;  also  of  a  tumor  on  the  beck,  resembling  a  sack 
filkd  with  oorn^  fixmed  there  by  the  foroe  of  imaginatioD;  esamfdcs  of  super. 
fotddon  and  amlngvous  birth;  of  animals  bred  m  the  ear,  and  worms  oomo  out 
of  the  nose;  of  two  nipples  in  one  breast ;  of  divers  very  odd  monsters;  of  in- 
fants bom  with  teeth ;  of  a  periodical  spitting  of  blood  ;  of  stones  growing  upon 
the  wind  pipe,  in  the  brain,  and  the  heart,  and  killing  the  patients ;  of  a  don- 
bloTeneceM,  of  •  treble  ductus  thoracicnat  of  iSvur  spermatic  arteries  found 
without  spermatic  veins ;  of  a  portion  of  a  secundine,  voided  uncorrupted  and 
innoxiously,  four  months  after  the  production  of  the  child ;  of  a  woman  frighted 
by  the  predit^iott  made  by  a  beggar,  of  tiie  day  of  her  death,  and  dying  on  that 
very  day ;  of  a  very  crooked  man,  not  above  forty  years  of  age,  made  stiaight 
again  by  purging  away  tough  humours  besiegtllg  the  moscles  ;-of  A  boy,  and  of 
several  she^  destitute  of  brains,  &c.  Sec 

The  other  part  of  this  book  treats  of  the  gradual  and  socoessive  growth  of 
the  bones  in  a  foetus;  for  the  better  observation  of  which,  the  author  affiroM 
that  he  has  by  him  skeletons  from  the  second  month  after  the  conception,  to 
the  very  ninth  month,  assuring  the  reader,  that  he  delivers  nothing  but  what 
be  knows  by  his  own  dear  inspection ;  which  he  performs  in  such  a  manner, 

•  TUiwrUsron  dMoiical  soduMloaiail  Mfafscts  wm  bom  at  Hambufghio  the  17tb  oontiiijr, 
H;ewM«iliMaiadiBHallamd,wlKnlwsliMBedpli7ifa:,  md  far  ■oiiia  yean  Allowed  that 

Amsterdam  i  but  at  length  rclinqviishcd  it,  and  turned  hit  attention  to  politics  ;  In  conseqneuce  of 
wh'tcb  tae  w«i  appointed  resident  or  cavoy  at  Hanibiirgb,  on  the  part  of  the  grand  duke  of  Florence. 
Id  aildition  to  the  work  Abuve-tnentioned,  we  have  by  htm  Authrapogeniae  Ichnographb,  tSfl,  4tik 
■DdaCammeiitaijroa  BuH  Vakotine'i  Comu  Tkniuiilialif  Antimooii,  published  in  tbeaHMjeKi 
He  If  nid  to  b*««  limMed  a  oMbod  of  pmenriog  amloaiical  prepantraiu  by  embalming  tlietB  with 
a  solution  of  amber.  Tbe  fidelity  of  some  of  hu  pretended  diKOVrrien,  and  particularly  of  those  which 
selate  to  the  exiatenoe  of  a  ipbehcal  ovum  in  tbe  homaa  Mibiect  two  or  three  dajn  after  ooooeptioq, 
km  hmj/atOftuipaeiadt  aodhe  hatimiiiPWrheBiaec— dof  |<n|MiMiL  Smnaotkarsaecdolss 
nsavWitfKsrdiiiBgm  vswsaldlwpaotlabaavfc 
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that  he  only  relate*  the  mote  rate  perticularfl»  wherdn  the  fostaaes  differ  from 

adult  bodies.  He  deduces  the  increase  of  the  bones  through  their  several  inter- 
vals of  time"?,  and  gives  an  account  how  they  are  constituted  in  the  first  two 
months,  in  which  there  hardly  appears  any  thing  of  boncB  distinguishable; 
then  what  of  them,  about  the  thud,  fourtb,  and  the  vest-  of  the  months,  » 
'  OwKoarily  changed,  added,  or  taken  away,  at  least  in  the  fcetus,  of  these  cli- 
mates. The  sum  is,  that  there  is  a  transmutation  of  membranous  parts  into 
cartilaginous,  and  from  them  into  bony  ones  ;  performed  by  nature  with  siich 
tifent  steps,  that  the  most  qtuduighted  and  the  moat  fiatient  eye  shall  never 
aee  it  doing,  thoqgh  it  may  evidently  see  it  dooe. 

jitt  Account  of  tuck  of  the  more  remarhMe  Cefatlia/  Phcenomena  of 
/Atf  Year  I670,a» im/Z^  ctm^iamu  tn  the  JBngluft  Homon;  wrk- 
ienbjfMr,  Jomt  Flamsteed,*  Nov.  4,  1669.  Addrtntd  to  Lord 
Fncomd  SaomxBBt  P.  R-  S.  ^»  65,  p.  1099^ 

This  paper  oontrins  a  calculation-  and  predBctioa  of  a  solar  edipie,  and  of 
imne  occi/ltations  of  fixed  stars  by  the  moon,  made  from  Street**  taUes,  and  tor 
the  town  of  Derby,  the  then  reaidenoeof  Mr.  Flamstced. 

•  Mr.  Jblm  nanitad,  die  4nt  alnBaBHr  lOfA  «r  Bnghnd.  vubom  at  IMf  in  iM,  tai 

W3S  edocatrd  at  the  gramimr  school  of  (bat  town.  When  very  young  he  showed  a  dUpotition  (ot 
laaiiiciuktical  learning,  particularly  asirononiy,  which  l)ecame  hit  chief  study  and  ainuaeineni  after 
quitting  ttiat  school,  and  by  Ua  lielp  of  Sacrobosco's  book  de  Spbera,  which  had  fiiUen  in  his  way,  the 
fboDdation  of  that  knowledge  was  laid  for  which  be  bccnne  aAerwirdt  w  joilljr  haam.  In  KWfi 
he  edcuMed  ■  idar  e^Bpw ;  whkJi  being  shown  to  a  gendenin 

young  Flanuteed  in  hi»  punuits,  and  lent  liim  several  books  on  astronomy.  Of  these  be  nude  to 
good  IIM»  that  tn  1669  he  sent  to  the  Royal  iiociety  calculaiiuus  ut'  edipscs  md  occultationi  that 
«ei»  to  iMppen  ia  (l670)  the  year  following,  lliii  commanicatioo  procured  him  the  corrcspoo- 
dence  of  Mme  learned  mcmlxn  of  that  body ;  and  (he  yc^r  folluwing  he  paid  llMma  visit  in  London, 
which  brought  him  acquainted  with  several  otheri.  pariicuiaily  Sir  Joan  Moore,  tbeo  larrvyor 
general  of  the  ordnance,  by  whose  interest  Mr.  Fbrn^tceJ  etpcricnced  great  assistance  and  en- 
ooiii«gnnent»  Mid  afterwanb  the  boooor  of  Aatroootner  Royal.  On  his  return  from  Londoo  bo 
Tbiled  Ctanbridge,  vliae  Iw  oMirad  Umiaif  ei  Josu  OaOagB,  and  rmide  an  oci|aaii>laHce 
Dr.  Banow,  Mr.  Isaac  Newton,  anJ  oihi'f  lenmeil  men  there.  In  he  wa»  Appointed  the 
King's  astTMMHaer.  i  lie  year  tollowing  the  Hoy.il  Observatory  in  Gn»nwich  park  was  begun ;  where, 
when  completed,  Mr.  FUmsteer]  re/id' d,  making  astronomical  obicrvations  dil  the  time  of  hit 
deatl)  in  1719.  at  7dy«ar»  of  q^.  Mr.  Flanitood had aolered  into  boly  orden,  botall  the  cfanith 
preferment  be  neOni,  waittw  HBall  living  ofBonloir  in  Suitf .  Mmf  of  Mr.  Amaleednt  oom- 
muiiicmon';  .ire-  printed  in  several  volumes  of  the  Phil.  TYnm.  And  in  the  second  vohmteof  Sir 
Jonai  Moore's  System  of  Mathematics,  it  a  tract  of  Mr.  Flarosteed's,  on  the  Doctrine  of  the  Spbera. 
IlaiM»«atbar«ra8««ral  odwr  pieces,  batidot  Ui  gwrtwcdt,  thalBMoriaOBlHita  Biiauiea,  le 
AmwIaaMaMiOb  (oUiiMeii^io  1715. 
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Obiemaikmt  eomeermng  lAe  Borofoi^iHMl  3%enfMMeipe.  %  Dr. 
i.  a«  reeoUm  Somenet.       55» ^.  1 113. 

During  the  latter  part  of  the  month  of  December,  i66g,  the  harometer 
stood  very  high,  being  about  30^  inches  all  that  time. 

December  26,  1669,  in  the  morning,  the  weather  was  colder  than  ever  I 
found  itf  since  I  could  take  it  by  the  measure  of  a  thermometer,  that  i$,  since 
tiiese  five  or  mc  years. 

To  note  this  degree  of  cold  more  particularly,  I  must  ocquajnt  you,  that  in 
my  staunch  thermometer  on  that  day  the  liquor  was  at  3;  inches.  This  morn« 
ing,  December  29,  and  one  or  two  other  mornings,  it  was  at  3-|-  inches. 
Most  other  times  of  these  cold  days,  morning  and  evening,  it  was  at  flie 
hdg^t  of  4  inches ;  in  ordinary  brisk  frosts  it  is  at  7  inches.  Yet  here  I  must 
cbscr/e,  that  sometimes  the  frost  dissolves,  when  it  is  ;it  the  7th  figure,  and 
sometimes  I  find  it  at  the  8th  figure  in  a  smart  frost.  It  is  warm  May  weather 
when  at  the  lOth  figure,  and  not  modi  shove  the  ISth  figure  in  the  hottest 
wqather  of  June,  July,  and  ApgusL  It  is  remarkable,  that  at  the  7tb  inch, 
and  sometimes  the  8th  in  my  thermometer,  it  should  abide  freezing,  and  the 
frost  increase,  till  the  liquor  descended  44-  inches  ;  and  yet,  that  it  should  not 
ascend  firom  the  8th  inch  more  than  4^  inches  in  our  hottest  summer,  being 
hung  in  the  same  place  within'lS  inches  of  the  g]ass.>«indow,  facing  the  north- 
west, and  in  a  little  writing-room,  in  the  second  row  of  buildings.  But  now 
I  am  strongly  persuaded,  that  tlie  degrees  of  heat  and  cold  are  not  exactly  in- 
dicated by  the  inclosed  spirit  of  wkie :  for,  when  the  snow  melted,  and  the 
frost  was  first  dissol  ved  without  son-ditM!,  the  liquor  was  not  above  the  height  of 
5i  inches.  Pd^sibly  it  retains  sono  pwt  of  the  cold  a  while  after  the  ambient 
«r  becomes  more  tepid. 

•  Doctor  John  Beal,  an  English  diTinc,  wii  a  very  early  and  useM  member  of  the  Royal  Society, 
bavi^g  beeo  elected  a  fellow  io  Jamaxy  i663.  Dr.  Beal  wa*  boniof  a  food  &miy  im  Henefonl*. 
aUre,  Id  ifiOS,  and  wm  educated  mueeaahe^y  at  Wontaler  adml,  Stan  eoHege.  and  Kiog'a  aid> 

lege,  CfliubiiJL'c;  after  uMrJi  IrC  ipent  some  tim«*  on  his  tr.ivcis  .ibtunr!,  boi;:  \C)36.  He  wat  vcty 
useful  in  |>roL)iot<ji^'  die  jppk-  uicbards  ia  liit  oaiive  cuuiicry,  jud  w.-u  ^utlioi  of  a  small  tract  on  that 
subject.  eiii  Ui  ti,  •'  Ikrciordihiro  Orcbardi  a  Paitcm  for  England."  He  reiided  chiefly  at  Here< 
ford  till  16G0,  when  be  becaow  rector  of  Yeovil  ia  aomeneuhire,  whcte  he  resided  till  his  death, 
wAUk  happened  la  i6iS,  at  SO  yean  <it  age.  Dr.  Beal  «■»  nade  D.  D.  and  King'*  chapLuo  In 
1665.  Sevend  of  bis  papers  k  ere  primed  'a  the  Phil.  Tram,  and  ibuwlMiu.  BewasaiUDaf 
fielknt  faOM,  cateaiive  kanuag,  aadjpeat  fobUc  apiiit. 
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ObierwUtoiumt  the  Baroscope  and  ThermMCOpe.   Btf  Dr.  IFmxjs,  w 
a  Letter  cf  Jamay  7.  1669-70.  N»  65,  p.  11 16. 

WheicttS  I  fonnerly  observed,  that  m  hot  weather  the  quiekflilver  in  the 

biirosrope  n<!ei1  tn  rise  observably,  especially  in  sun-shine  and  the  heat  of  the 
day  ;  which  might  seem  to  ai^gue  the  air  to  be  thereby  made  heavier ;  I  now 
find,  having  kept  the  Wdie  barometer  for  the  ^ace  of  five  years  unaltered,  it>e 
case  for  thece  two  years  last  past,  to  be  somewhat  otherwise :  and  that  in  hot 
61111-shiny  wiallicr  tiie  quicksilver  rather  subsides  a  little  ;  and  in  extreme 
cold  and  frosty  weather  it  rises.  Which  makes  me  judge  the  cause  of  these 
contrary  observations  to  be  this,  viz.  That  the  quicksilver,  at  its  first  putting 
into  the  tube  or  baroscope,  was  not  perfectly  deansed  frocn  the  air:  which 
latent  particles  of  air,  by  the  external  heat,  were  so  much  expanded  as  to  give 
a  prtatcr  bulk  to  the  same  quantity  of  quicksilver,  with  which  it  was  mingled, 
and  consequently  to  make  it  rise  somewhat  higher,  and  on  the  recess  of  the 
external  heat,  the  spring  again  dadtening,  the  air  bring  more  oompresaed 
aofFered  the  quicksilver  to  be  again  contracted  into  its  former  lesser  dimensions, 
and  so  to  become  heavier,  and  not  to  ri-r-  =n  high  as  before,  when  it  was  hot- 
ter. But  now,  the  air  freed  from  its  entanglement  with  the  quicksilver,  being 
got  Dp  into  the  vmd  part  of  the  tube  above  the  quidcsilfer,  acts  oontratywise^ 
that  is,  when  it  is  by  heat  expanded,  it  presses  downward  on  the  quicksilver, 
and  a  little  depresses  it;  and  on  the  contrary,  when  by  frost  or  very  cold  wea- 
ther this  air  is  contracted,  the  quicksilver,  freed  from  that  pressure,  rises  a 
little. 

My  thermoscope,  or  sealed  weather-glass,  has  this  last  frost  been  much  lower 
than  I  ever  have  know  n  it  on  five  years  constant  observation  ;  which  pro- 
ceeds partly  from  the  extremity  of  the  cold  more  than  ordinary,  and  partly 
from  the  tndoted  liquor  (being  spirit  of  wine  tilled  with  cochineal,)  growing 
lesa  sphituotts.  It  was  first  made  in  December  1664.  In  the  months  of 
January  and  of  February  following,  we  bad  very  smart  frosts,  more  cold  than 
ordinary when  yet  the  lowest  mark  to  which  the  liquor  did  subside  in  very 
hard  frost  and  very  cold  wind,  was  at  Iti  inches;  the  height  in  samnwr  fot 
lowing,  1665,  was  usually  at  20,  21,  22,  or  thereabout:  but  in  some  few 
very  hot  da)S,  at  25,  26,  26-i- ;  the  whole  height  of  the  small  cylindric  glass, 
whose  cavity  was  about  ^  of  an  inch  diameter,  being  about  20  inches ;  besides 
a  small  spherical  bowl  at  the  top,  of  abont  <§■  of  an  inch  diameter ;  and  •  bowl 
at  the  bottom,  which  contained  the  liquor  of  iboot  two  inches  diameter :  the 
gfmat  above  Uie  liquor  bei^g  at  the  fust  compoiure  of  it,  void  of  air,  .save 
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what  it  had  out  of  the  liquor,  which  being  warm  at  the  iii^t  putting  in,  filled 
the  whole  cavity  while  the  glass  was  hermetically  sealed. 

The  winter  following,  the  liquor  seemed  to  renwiu  much  about  the  tuus 
temper  as  in  the  next  foregoing.  For  in  December,  January,  and  Febmaty, 
we  had  at  14-4-  frost  certain  ;  sometimes  at  15  or  higher,  and  the  lowest  was 
J8f«.  The  height  in  the  iollowing  summer,  iQoQ,  was  usually  about  19,30, 
91 ;  the  highest  of  all  at  , M.>  .  . 

About  the  eod  of  Decembo- 1666,  and  the  b^nnii^  of  Janopiy  following, 
it  was  in  hard  frosty  weather  at  12,  II,  and  once  at  lOi,  the  weather  being 
very  cold,  and  the  liquor  becoming  somewhat  less  spirituous,  having  evapor* 
ated  some  of  iti  moce  subtile  parts  into  the  Void  cavity  1  and  it  was  ftoat  oerUdii 
that  winter  about  13-f,  sometimes  at  14,  or  14^.  The  usual  hdghtin  Stun- 
mer  following,  1667,  was  about  19,  20,  2 1 ,  and  the  highest  at  24^. 

The  winter  following,  it  was  scarce  certain  frost  at  13  j  but  yet  sometimes  at 
14  4)r  a  little  hig^:  the  lowest,  to  which  itdesoended  that. winter,  was  at  10; 
■  And  the  following  Bummer,  1668,  usually  about  18,  ig»  ao,  tbo  htgHot 
of  all  at  22. 

Tbeae&t  winter  it  was  frost,  certain  about  12^:  but  sometimes  at  13  or 
Mgher,  the  lowest  of  all  at  1<H.  And  in  the  iimuuer  fblhnring,  160^,  the 

highest  of  all  not  much  above  20. 

Bat  now  this  Christmas,  l  Ofip,  though  I  find  it  to  be  frost  cprtaui  about 
124-,  and  sometimes  at  (ligher  tiian  13  ;  yet  it  has  sometimes  come  lower  than 
8  i  and  particulariy  DeeemberoO,  in  the  morning,  to  74.  It  has  e««r.iinoe  been 
ri^ng^  and  was  on  January  1 ,  when  the  frost  seemed  first  to  relent,  somewhat 
l^gbe^  tl'.an  Q;  and  is  this  day,  January  7,  about  13^.  The  baroscope  at  29; 
bv^  for  some  d^ys  before  it  was  about  2&i,  (the  weather  having  been  windy 
and  nuny,)  and  so  it  was  in  the  finat  about  December.  95,  but  then  continued 
to  rise  till  about  Janmu-y  2,  toS^t  but  had  been  December  13  at  30^,  which 
is  the  highest  I  !iave  ever  known  it  in  my  baroscope;  27-1-  being  the  lowest 
that  I  have  ever  observed  it  in,  (October  26,  l665,)  the  most  usual  height 
beh^  about  99  or  sontiewfaat  higher. 

An  Account  of  a  small  Tract,  entitled  Tnoux  Hobbes  Quadratura 
Ciradi,  OtbtOto  Spluera^  Duj^SaUh  Othi,  (ieemido.  MaJ  Denuo 
Refutata,  Auth.  Job.  Walus^  S,  T.  JO.  Geofis.  Prqf.  $auUkuio, 

Oxonue,\669.  N'55,p.im. 

Since  Mr. Hobbes  thoughthimself  obliged  to  make  some  reply  to  Dr.  Wallis's 
confutation  ot  what  he  had,  not  long  since,  published  on  tins  argument ;  Dr. 
WaUni  madeiio  stay  at  all  toietnm  ttiis  answer  and  seoood  fefntatkn.  , 

toim  I.  8  G 
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The  Conjunction  of  thefwo  <^fi7»,  th/^  Or{*nn  and  the  Mediterranean,  hy 
a  Channel,  cut  out  thrnu'j:!i  Langucdn  in  France, ^by  the  Authority 
of  Louis  XI K  <z7;(i  the  Contrivance  and  Management  qf  Monsieur 

•   KiQUET.    iV' 56,  p.  1123. 

.  U  has  been  alwajs  agreed  upon,  that  the  60ii)imetiofi  or  MMunuiiicatioa  of 
tha  aeaa  hu  been  thodglit  poMiUe;  and  that  wmif'mwf$,  irai  within  Um 

lloafuls  of  Fwiice,  without  any  dependence  on  or  participation  with  the  rjpi2:h 
bouring  £ourttii«B.  The  thing  haa  alio  been  ofVen  proposed  utida^  the  tvvgw^  of 
Ilenr;  IV,  and  Louis  XIII.   But  whether  it  be  that  it  has  ever  been  judged 
too  difltealt  «r  too  exfMnsive,  or  that  those  grett  piraoeB  1^ 

urgent  afTairs,  or  that  thf\r  minii^t^r';  wonlfl  not  npply  ''UbiIUlIiWI  IoH  ttipKWt 
earnest  -.  $0  it  is,  that  it  has  been  hitherto  rejected. 

Monsieur  Ricjuet,  who  long  aiuoe  had  considered  the  project,  hanog  opened, 
ii  to  the  Mhtitfter  Colbert,  ««■  imfpfttnoa^  t6  Make  hin  fdMi  it,  hf  ahow^ 

Jaghiui  the  advnntnffcs  which  then  might  accrue  to  thekingdrttn,  by  facilitating 
commerce,  and  by  declaring  to  him  the  difficulties  to  be  grappled  with  in  thta 
«oric,  with  the  means  of  surmouiiting  the  same.  This  great  Minister  soon  «c- 
qiiaiirtfedhiaMajestjr  theiMVill^  «lM>g1aAy 

deliberation,  and  having  resolved  on  It,  gave  a  general  OomOilaioO  tO-M. 
Aiquet,  esteemed  the  most  capaUe  person  for  executing  such  •  design. 

This  difficulty  being  ot«rcome,  aAd  M.  Riquet  having  satisfied  the  objections 
mithfiffitiiia%bmclfebtiitigam^tim  lt«>a*Miieiauy»  belbte 
the  actual  ondertakiiif^  of  the  work ,  to  r^sfrlvenpon  the  choitse  that  was  to  be  ' 
*nftcle  of  the  two  uays  by  whieh  the  channel  was  to  be  carried  from  the  river 
Garonne  to  the  Aude>.  SMne  persons  interested  would  have  it  carried  ail  along 
toihe  pHiifiii,  rMMfaing  ftoM  Ommmm  M» HMkuw^  OAara  wmikl  hutt  it 
fun  into  the  river  Fresqoeil,  from  tSence  into  the  plain  of  Revel,  and  theneo 
into  the  river  AgoiU,  and  so  into  the  Garonne.  M.  Riquet  followed  neither  of 
thO)le  two  way«,  but  formed  thence  a  third,  v^hich  was  to  make  use  of  what  was 
best  in  these  two  ways,  by  taking  from  the  felttMr  What  it  had  af  ffooi  tJOn¥&ai- 
cot  country  from  the  point  of  separation  to  Tholottse ;  and  from  the  latter,  what 
advantage  the  bed  of  J'resqueil  would  afford  liim  ;  yet  80  that,  whereas  some 
pretended  to  make  this  channel  of  communication  pass  into  the  very  channels 
of  the  little  fiVersXera,  Fleaqoetl,  Awlej  iSHTondeor  Siqotf  maies  hisdianliel 
pass,  as  much  as  he  can,  in  the  adjacent  plains,  leaving  the  ancient  channels  of 
thoi^e  ri\crs  to  serve  for  receiving  atid  carrying  away  the  great  and  frequent  in- 
undations of  waters,  and  thereby  sectttteg  the  new  channel  from  the  danger  of 
bring  i  ncoHi^ciiiMMcA  Vjj^  tflHuMk 
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The  higheit  fiac^  of  the  whole  channel  ww  well  enougih  known,  which  ym 
to  be  the  jv^int,  railed  tiie  point  of  division  or  separation.  Nnt  jrt'  hi  rnielf 
sufiicientiy  |>uuited  ai  U  b>  the  vpring  of  Grave,  wb»ch  prtly  rui).s  U}«ar(U  iU« 
Ooean,  and  partly  towtfcb  the  Mediterraiiaii :  and  it  is  near  Uiia  pboe  where 
the  frait  b9*m  is  ni«cle  to  reoetva  the  waters  that  are  jto  fuff  jboih  sides  of  )he 
chwi^ei,    Btit  this  being-  not  near  sufficient,  it  was  necesBai  y  to  finil  out 

others,  that  might  be  Ingh  enough  tu  tali  into  the  said  basin,  ^nd  copioua 
enough  to  keep  it  always  full,  and  to  Ivuniah  for  theahnoeaof  those  two  putsof 
tiie  great  channel. 

Tt  appc.irefl  also  that  this  plentv  of  witcrs  could  nnlv  be  hac?  from  the  Black 
Mountain,  distant  enougti  train  it ;  but  it  did  not  appear  how  this  could  bc 
dbeaed.  In  drnt,  it  i»  lliw  vhai«iii  i|ie  gi«it«iit  diflicid^ 
oonsiated.  For  we  mvM  know,  ihH  there  sre  many  «pring9  ls«uing  from  th« 
bipher  pajt  of  that  nxountain,  and  thai  among  the  rest  there  are  five  srent  ones, 
vhiQh         W  nvera,  Ih^  axe  never  drif^  up,  byt  rufi  along  the 

hiHocktof  ^fs  moanlaiq„iV)|i fftt  tgyetbermfo tht  riyvr  ^jfaqoe^,  h^  ao far 
above  the  said  point  of  separation,  that  that  remoteness  would  render  them  ab- 
solutely aaekse,  k  Hot  being  possible  to  make  them  remount.  Wherefore  to 
make  them  serve  for  this  purpose,  it  was  necessary  to  interrupt  their  natural 
«oiine  from  north  to  seudi,  and  to  give  them  a  eontiaiy  one,  Irom  cast  to 
swat,  hy  dif^ng  a  «Bndoit  fpr  0ma  (he  roovnViin,  tfamngb  places 

which  are  jMI  rocks  and  horrifl  pecipiceg.  There  >vas  |liea  n  necessit)'  to 
•udu?  tisSM  rif  firs  rgi^,  t^e  tir^t  latp  jUie  ^efii^ii^f  t\ie  Spepo^  into  t^e 
tlnid,  fbarth  and  fifth,  u4  t9  RMPi^lV  ^hen^  fU  in  ^  .dfiivt^  filwuiel, 
which  at  last  carries  diem  to  the  pofait  of  aeparatioii  for  the  end  above* 
mentioned* 

Some  ComUamUmm  rdalbfg  49  Br,  WsnsiB  D^m^  of  BmA&nu^ 
Spd;  nonefirv^  a  <M  Spring  im-SomerteiiUnt  «mf  a  Uedkci 

Serine  in  Dorsei^ire.  By  Dr.  HrorraonE,  in  a  Letter  to  fl**.  /. 
Bsdix,  at  Teonl  in  SonnerteiMrp,  £fi  56,  ^.  1|29, 

Dr.  'H!|rhaiore  Jeobts  of  the  fflti|»shni  of  el^m  io  dtbe  Scsrfaarough  jps.  He 

remarVs,  th?*t  from  a  wine  quart  of  tlie  saksprinp  at  Eswt  Chfmork,  in  Somer- 
setshire,  (above  %o  miles  icou  the  «^  lie  Ahtaiuetd  Qvapaiatioa  near  eg 
grrins  of  sdkt  thosgb  4ids  cepcrinMBt  maa  midb  st  ^Aina  whw  Upp  spring 
was  -less  salt  then  Uinsl,  by  reason  <of  Ahc  late  rains.   He  annwses  (that  the 

f^rrington  wat^^rs  ia  i^iorsctsliin?,  whirh  are  called  ch^lyheate,  jtfc  jiaapregnated 
prind{a%  -witii  or  ^roo;  ior  he  Iaiin4  that  b/  ^dissohring  Xuio 

3«a 
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grains  of  the  salt  cf  ir  n  in  four  ounces  of  common  water,  anri  nHdinp  a  given 
proportion  of  gall  [gall-nutj,  it  appeared  of  the  same  colour,  yielded  the  same 
precipitate,  and  bad  the  came  taste  as  the  Fimii^rawttmwlM  ao  tre^ 

The  Causes  of  Mineral  Springs further  inquired  into :  and  the  strange 
and  secret  Changes  of  Liquorg  exan^ed.  Jkf  Dr.  J.  Bbalb*' 
N^56,  />.  1131. 

There  is  nothing  in  this  paper  that  U  worthy  of  being  extracted.  , 

-•I.  • .     ■  • 

InstmHXi,  ISiia»t  and  ^fipHeaiionif  relating  to  amaht  Poht,cmeem' 
Mg  the  Uee  that  may  be  made  of  PauUe,  tbiep.Wiilk,  amd  eold  Gmi-) 

servatories  to  find  out  the  Cause,  or  io  - promote  the  Generation  ttf 
Salt,  Minerals,  Afrfnffi,  Crystal,  Gems,  Stones  of  divers  Kinds;  and 
helps  to  conserve  long ;  or  to  hasten  Putrefaction,  Fertility  <^  any 
Land,  &c.    By  Dr.  Be  ale.    iV»56,  p.  1135. 

What  has  been  said  of  the  precedii^,  is  equally  appUcabie  to  the  present 

paper. 

jtfff  Account  of  a  Book,  entitled,  De  Respirationis  usu  Primaria 
Diatriba,  Auth.  Malachia  Tiirvston.  M.  D.  Cui  accedunt  Animad^ 
vermnes  a  CI.  Firo  in  eandem  conscriptat  una  cum  Responsiontima 
Authoris.   Londini,  1670.   iV»  56, />.  1142. 

In  this  treatise  the  learned  author  maintains,  first.  That  there  is  and  must 
\te  motion  in  the  blood.  2dly,  He  dedarea  what  kind  of  motion  it  is,  and 
bow  various,  sh^nrii^  also  that  all  those  motions  are  to  be  ascribed  to  the  vital 
blood,  and  to  be  preserved  therein.  3dly,  He  proves  (whjch  is  his  main  de- 
sign) that  those  motions  are  both  continually  produced,  and  mainUiined  by  the 
meana  of  respiration,  premising  aomettdng  about  the  nature  and  properties  of 
the  air,  and  the  fabric  and  motion  of  the  respiratory  organs. 

Then  he  shows  the  prob'^bility  of  his  hypothesis,  as  being  intelligible,  and 
able  to  solve  innumerable  questions,  and  among  them  such  as  have  been 
*  ateemed  alnmt  inaohifale.  And  fint,  be  teaebesliow  reapiiation  matntatna 
.that  pragicaase  nolioii,  which  he  also  calls  the  motion  of  rivers ;  and  then, 
how  it  preserves  the  motinns  of  fluidity  and  warmth,  by  the  air's  subduing, 
comminuting,  and  dilating  the  blood.  Where  he  digresses  to  give  an  answer  to 
UMiethat  wiU  not  allow  ihe  air  to  have  any  ingress  into  die  bloodi  taalao 
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to  aphinlhecnieor  wngaifiaatMo,  Moribini^'itndllierto  Uio  facntnor  the 
tiver»  bat  principally  to  the  lungs  ia  those  that  are  bonf)  but  in  iietuaes  ta 

Hhe  maternal  bloofl  and  the  umbilical  vessels. 

Next  he  proceeds  to  explain  the  many  problems  of  reaptration  by  the  de- 
Hkmtd  hypothens:  and- chiefly  why  respiration  is  ao  sbsoltttely  neoeiiii^r  to  VXe, 
vix.  bcnuae  life  prinoi|»Hy  consists  in  the  motion  of  the  blood,  whieh.MXMi 
ceases  when  respiration  stopped.  Upon  which  question,  tlttis  veiolved> 
de{)ends,>aUo  the.  solution  oi  divers  otbers  to  be  found  in  this  book.  , 

Biro  or.  Totviu  mvith  or  tab  oaxowA&. 


Extract  of  a  Letter  from  Jons  IFistbrop,  Esq.  Governor  of  Conned 
..  Heat  in  New  Ei^and,  ft>  ihe  Ediior,  concenm^  tome  Nature  Q»- 
ritmties  of  timeParUt  efpeciallt/  a  strange  andeurhm  fiskt  iettt 
fbrtheReposUory  of  iheR,  S.   N*  57*  P:  1151.   FbL  K 
I  know  not  whether  I  may  recommend  some  of  the  productions  of 
wilderness  as  rarities  or  novelties,  but  th^  are  such  as  the  place  affords.  Th«^re 
are,  among  the  r^  two  or  three  smallkinds  of  oaks,  which  are  so  sienderand  low-, 
bearingioorm,  fliat  the  bogs  can  reach  tbem  on  the  bnuaehesi.  -  Of  this  sort  of 
dwarf-oak  there  are  ^vhcilc  fn-fsts  in  the  inland  country,  which  by  the  spreading 
of  the  roots  makes  the  land  very  difficult  to  break  up  at  first  with  tiie  plough. 

There  are  also  sent  you  some  pieces  of  the  bark  of  a  tree,  which  grows  in 
Nova  ScotiB,  ndhitlwBiaie  autoly  ptftiof  NewEqghnd.  OntUabMlc 
there  are  little  kiiobs»  vitlun  whicli  i»  a  liqwdinitterv  like  turpentine  of «  veiy 
healing  nature. 

In  the  same  box  are  pods  of  a  v^table,  called  silk  grass,  which  are  full  of 
«  Und  of  very  fine  downJIke  oottoa>mM)l,  many  audi  flo^  in  one  end  the' same 
pod,  ending  in  a  flat  seed.  It  is  used  to  stuff  np-pillowt  and  cmhioni:  beiog 
tried  to  spin,  it  proves  not  strong  enough. 

You  will  find  also  a  branch  of  the  tree  called  tlie  cqtton-tree,  htmng  a  kind 
of  down»  vrhich  is  notfittoapin.  The  tnea  grow  high  and  thick.  At  tiie 
bottom  of  some  of  the  leaves,  next  to  the  stalk  of  them,  is  a  knob,  which  ia 
hollow,  and  a  certain  fly,  somewhat  like  a  pismire  fly,  ia  bred  therein. 

There  are  also  some  of  the  matrices,  in  which  those  shells  are  bred,  of  which 
die  Indiana  make  the  white  wtinimipe^,  one  aoit  of  didr  money  i  tb^  grow 
on  the  bottom  of  ae»-baya,  and  the  ahelta  aie  like  fcrimnklca,  but  larger. 


Ibe  concave  leceptaclei  of  these  tnairicis. 

There  is  besides  a  strange  kind  of  fish,  wbich  wns  tak^ti  bv  a  fi<ih«rman,  when 
he  WM  fishing  for  cods  in  the  sea  which  is  without  MasAachuflct«  Bay  in  New 
BnglMMl.  ItmstilEMtKvebyahook.  TbtuMMof ill kaotrnoti* lusrcm 
I  write  more  particularly  of  it,  becaute  I  could  not  yet  apeak  with  the  <ish«rinaj| 
who  broufrht  it  from  sea.  I  have  not  seen  the  like.  The  month  is  iji  the 
middle  ;  and  they  say,  Ih^  ail  ttie  arnia  you  see  ruuiid  abuui,  were  m  unAiOH 
when  it  was  first  tak«i. 

We  omit  the  other  particuTars  here,  that  we  may  reflect  a  Kttle  on  this  ela- 
boratp  piocc  of  nature.  The  tish,  as  it  is  yet  nameless,  we  may  c;i!l  Piscis  Echino- 
ftteilans  Visciforinis ;  its  body  raa«4nfailing  an  echinus  or  egg.hsii,  the  main 
blanches,  a  star,  ■id  the-dividii^  of  the  biaodica,  the  phmt  mialetoe.  See 
fig.  I,  pi.  xi.  This  fisb  spreads  itself  from  a  pentagonal  root,  which  cncom* 
passes  the  mouth,  being  in  the  middle  at  a,  into  five  main  limbs  or  branches, 
each  of  which,  just  at  the  issuing  out  from  the  body,  subdivides  itself  into  two 
(as  «t  I)  and  endh  of  thoae  lO  faranchet  do  agitf n  (at  4)  cKffde  hito  two  parts* 
making  20  leuer  branches  :  each  of  which  again  (at  3}  djvide  into  two  amatler 
bnmchcs,  m»kio|^iu  all  in.  Tho«e  apain  (at  4)  ifito  80;  and  those  (at  5)  ioto 
l60i  and  thoae  ^at  6)  uito  azxii  tiuwe  (at  7)  iuU>  ii*u  u  uUv>  iQAQ  i  U' 
flbttBtoaAaoi  at  .M^into«mi  at  ii,  inio  ioa40i  ai i%,  im scMSOi  at  it# 

MiO  aggfiOt  at  14*  Mto  AlftaOs  be\o<id  which,  ii^  forther  e»pandiag  of  the 
fish  co«»W  not  be  certakily  tmcoA,  thou^i  possibly  t-tnh  of  those  sigrjo  small 
sprouta  or  Ammkf  in  vkneh  liie  braatUie»  oi  tim  tiWi  «e«au3d  to  i«ruiinftf^ 

yet  farther.  The  braodica  betmecn  the  fointa  awfie  not  equally  of  a  ieo^gth^ 
thoupb  for  the  nwrt  part  prct^  mear ;  but  tlMWC  branches,  which  wer^  on  thaft 
Side  oi  tiie  joint  ua  wiiidt  the  preceding  joint  was  placed,  were  aiw^y*  about  ^ 
fautth  er^ftk  part  loiter  tlwa  Uvas  an  Jlkm  other  nide.  JB»>«pyMie  of  tbraa 
bnmcbtags  aeeaaed  to  have,  froai  the  oery  eoouth  to  tbit  Ma4\e$t  iviig/t  pr 
threifis  in  which  it  ended,  a  double  cWn  or  rank  of  poree,  as  appears  by 
iigure.   The  body  of  the  fish  was  on  l!he  otber  aide ;  awd  aeemed  to  have  bcM) 

ajMlntoteiihsiartUlcM,  «id«Mli  et  t\tmmmt4  U>bt}^4falLb9Jm 

'■naHSiany  rhs. 

In  the  %ure  la  Kfvraented  tMj^  and  at  ieafth,  only  one  of  the  main  braactiei, 
■hate  it  ja  «ay  to  Mn^iitf  (fen  nert,  flnt«(r  ntUMfoartkMbdixodHgier  bianeh, 

,    •  Tha  tmrtal  here  dMcribed  it  to^roperl/  teryied  •      j  it  belon|;^  to  the  tribe  of  itTfta  ip  noo* 
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The  Rejlectiom  reUUmg  to  Medical  Spri7tg.%  52,  conndercd. 
The  hidicaiioru  of  some  healing  Springs  remarked;  with  an  Account 
of  wme  such  Springs  in  England,  which  confirm  the  Indications  i 
and  tfothen  ofttCer.  Bjf  Dr*  S,  BsAUt,    N*  S7,  p.  1154. 

*  Of  a  piece  with  tbe  «tlier  chcoiini  ftfm  of  Ibh  MUhor,  prdix  ia  the  ex* 
trane^  MidYriioHyMiintnetii*. 

Some  Observations,  Dirrcfionft,  and  Inqmrrfft  concerning  the  Mofion  of 
Sap  in  Trees,  in  pursuance  'of  what  was  formerly  hcgun  therein, 
about  tite  latter  end  <f  1668,  and  the  next  following  6pring,  JBjf 
Dr.  EzsREL  7\>Hes  and  FiuHOts  ITiiLevGjmr,  Ely.  N*S7,p.l  t€S, 

AAer  the  ibq^iiries  and  renurks  of  Dr.  Toi^;^*  oa  tbe  difference  between  his 

It  is  no  wonder  that  Dr.  Tonge's  exfH^rimrnts,  concerning  the  bleeding  of 
the  sycamore,  do  not  agree  with  ours,  tiiey  being  made  in  a  different  season  ; 
his  in  Febroaiy,  and  ours  towards  the  end  of  Marcbj  viz.  the  cold  which 
emfled  iih^iaaieate-4Mitbe  bleeding  In  the  syamMmA'%ntmvt,imppaM  mposk 

tlic  13d,  24th,  Ibth,  C»fth  of  March  ;  aiid  one  '^VMinorr  ,  irhich  ceased  to  bleed 
from  the  1 1th  of  the  SMDe  naatb,  bled  afresh  copiously  from  woonds  th.it  !md 
been  made  so  long  before :  thelndtf  lNblbre  the  oold  wem  jaitre«fy  to  opes  xato 
lawm»  mi  Hmmp  had  beg—  to  ymigwltl*  abwre  m  fatiyit  trfiage>  Tlito 

year,  making  inri'^inr'^  in  tlic  f^ycaraore  and  common  maple,  in  January,  imae* 
diatelyon  the  reienting  of  the  first  £K>st,  we  foertd  that  they  both  bled,  and  faster 
a»  the  weather  grew  hotter,  nor  did  the  succeeding  cold  promote,  but  rather 
hinder  their  Ueedingw  So  llwlthei'kariwddaelofiiwstiagettioa^ 
that  the  ascent  of  snp  in  trees  depends  on  a  certain  degree  of  heat,  sufficient  to 
raise,  but  not  to  coagulate  th^  respective  juiccii.  In  tlioae  months  wherein 
thelieat  ordinarily  falls  shcvt  of  that  de^ee,  an  aocidental  heat  or  warmth  of 
Mttharfroniotat  Ihe  btoadiiif « iWc:  in  «boi»  mkmIIw  whmfai  thft  ordiiMi^ 
trmp'^r  of  the  ntr  etccedi  that  degree,  an  cntraordinary  fit  of  colder  weathe/ 
makes  them  bleed  a^in.  The  experiments  concerning  tite  oorthorn  and 
ttuthem  aides  of  eyoBmoret  (wcre  made  at  the  saaoe  tone }  and  are  well  solved 

In  wdnat  trees,  w«  never  y«t  Amid  tlmi  toatfiMotel  Mr  UMil^\htf 
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•Iwiyt  ooy;  Fnaid  wduad  mlAn  in  a  «iitaiil.tne  iii  Jumary,  and^  ^  bfe- 

ginning  of  this  present  March,  in  mild  weather,  nothing  isatwd;  but  the  wtethot 
chanpi.^g  and  growing  colder,  it  bled  plonlifully  :  which  seems  not  well  tO  con- 
sist with  tli^t  hypothesis^  .and, iinust  be  better  t^xainined.; 
s  Last  year,  ,the  6th  mt^'fl^/ft,  Bibpsh,  w^iniule  the  ezpqrimeDts  of  th«  t^eed- 
jng  of  poles,  heU  perpendicular  at  both  cndsj,  in  willow,  birdi  and  sycamore: 
which  may  so  easily  and  qertainly  be  found  to^uccced,  that  there  needs  no  such 
exact  nioeness  in  the  obsen'ation  of  those  particulars.  Hie  nth  of  Mardi, 
foots  of  birdi,  tpreafc^tad-aniril,  TAtA  both  <vayss  ind  4ioiit'the  flame  timf  lyea- 
more  routs  alwi.  Of  all  which  I  doubt  not  but  Dr.  Tonge  is  by  this  time 
fully  ABlisfied  by  bis  own  experiments.  Tlie  same  birch  which  first  began  to 
bleed  the  3d  of  March  this.ycar,  bled  three  weeks  sooner  last  year.  • 

Some  Considerations  on  M.  Cjssmfs  Method  of  finding  the  Apogees, 
Ercentricities,  and  Anomalies  of  the  Planets;  by  M.  Nw.  Mercjtor. 
Translated  from  ihc  Latin.    N' 57,  p- ll68. 

1.  M.  Cassim  supposes  two  lines  drawn  from  both  foci  to  the  planet,  revolv- 
iqginnidlipflii,  one  of  whidi  ia  the  Une  of  tbemean  motion,  and  the  other 
tfaotof  the'trae.  . 


L  is  the  centre  oC  the .  oonoentric 

ABCDE. 
BLD  its  diameter. 
BAy  BC|  BP  a|%iaraut  diaiiooei* 
DE,  DF,  DQ  dirtuweaof  mein  ino> 

tion. 

BE,  BF,  BQ,  DA,  DC,  DP  right 


B£  cuts  DA  in  H  ;  BP  cola  DC  in 

G  ;  BQ  cuts  DPinIL 
KHG  is  a  right  line. 


HI  is  perpendicular  to  BHQ*  . 
I  the  centre  of  the  cilipae.   '  ' 
LI  is  the  excentricity. 
lOsLI. 

O  the  feena,'  or  centre  of  inea 

tion. 

L  the  other  focus,  or  centre  of  the 

tnie  motion* 
IMsINsLB. 

M  the  apogeum ;  N  the  perigeum  | 
BLM  the  true  anomaly. 


/)aiiMM(raitm«— Bjabop  Ward,  in  his  Sianiinatian  of  the  Fhiloifanc  Aatio- 
nomjv  published  at  Oxford  1653,  in  dta|>.tf,  gives  a  method  of  fiwBog  the 
true  anomaly  of  the  planets  from  their  mean  anomaly ;  which  is  this : 

In  fig.  3,  C  is  the  centre  of  Uie  elhpsis  A£P ;  F  the  focus  and  centre  of  tha 
mean  notion  t  8  the  focus  or  centre  of  the  true  motion »  Athei|M>geam»  P 
the  perigeum ;  E  the  planet ;  AFE  the  mean  anomaly » A8E  tibe : 
F&T  a  fight  fine  i  £T  b  £S »  ST  a  right  line. 
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In  the  triangle  SFT,  are  given,  SF  the  distaocet  of  tbe  foci ;  FT  s=  FE 
-)-  £S  — AP;  and  AFT,  the  oteraal  angle  or  mean  MMJiiialy,  equal  to  the 
mm  of  tlieangles  FST  aad*T :  Therefore  the  angle  FSE,  or  the  true  anoma- 
ly, —  the  clifFerence  of  the  angles  FST  and  T,  maybe  found  thus:  viz.  As  ha!f 
the  stini  of  the  sides  FT  and  FS  is  to  half  their  diHerenoe,  8o  the  tangent  of 
half  thesuro  of  the  angles  FST  and  to  the  taogeot  of  half  their  difference. 
But  hrif  fhe  amir  of  •the-aidH  FT  add  FS  is  found,  hy  aubatituyng  for -FT  Ha 
equal  AP,  whose  half  is  AC,  which  added  to  CS,  the  half  of  FS,  makes  ihc 
half  8iun  AS,  the  greatest  distance  of  the  planet.  If  then  wc  subtract  from 
AS  the  leaser  side  FS,  there  remains  the  half  difi^ence  of  the  sides  FA  =  PS, 
(ho  leaildiataiioe  of  tiM  phnat.  Then  die  rule  for  ftkBnf  the  true  anomaly 

from  the  mean  will  be:  As  AS  the  greatest  distance  of  the  planet,  is  to  PS 
its  least  distance ;  so  is  the  taxigeot  of  half  the  mean  anomaly,  to  the  tanigent  of 
half  the  true  anomaly. 

Carol.  I.  If  SE be prodneed ioT,  ao«a  Uiat BVbesEF,  and Uiewhole 
SV  =  AP  the  axis ;  then  the  angle  V  of  the  triangle  FSV  will  be  half  of  the 
prostliaphaei^sis  FES,  consequently  =  to  the  half  differpnce  of  the  angles  of 
the  true  and  mean  anomaly,  that  is,  of  the  angles  AF£  and  AS£ ;  and  the 
external  angle  APV  ias  their  half  Bum,  after  sohtracting  the  half  differenoe 
VFE  from  the  greater  APE  ;  and  hence  arise  these  two  analogies: 
I  1.  As  the  sine  of  half  the  sum  of  the  mean  and  true  anomalies,  AFV,  is  to 
the  sine  of  half  their  differenoe  V ;  so  is  SV  ss  AP  tbe  transverse  axis  to  Sh\ 
thediataneeefffelbci.   •  > 

3.  As  the  sine  of  half  the  sum  of  the  mean  and  true  anomalies  AFV,  is  to 
the  sine  of  the  tnie  anomaly,  FS  V ;  so  is  S  V,  or  the  axis  A  P,  to  F V,  the  sub- 
tense of  the  true  anomaly;  and  so  likewise  is  the  semioxis  AC,  to  the  semi- 
MbtenaeVXorPX. 

Corol.  1,  If,  in  the  same  triangle  FSV,  be  erected  on  half  the  subtense  FV, 
the  perpendicular  XE ;  it  will  cut  SV  into  two  parts,  of  which  the  one  VE  is  s 
F£  tiie  line  oi  the  mean  motion,  and  the  other  bi^  is  the  line  of  the  tnifr 


cdh  'ta  tbe  an^  of  half  the  true 

anomaly  ;  and 
dci  the  an^  of  half  the  mean  ano* 

nialy.   .  - 
ei  and  dh  are  right  lines,  whieh  inter-' 

sect  in  g. 
gb  is  perp.  to  cd.— 'Then, 


II.  In  fig.  4,  let  a  be  the  centre  of  the 

concentric  ch  f  i. 
cad  the  diam.  and  line  of  the  apses, 
ch  the  arc  of  true  anomaly,  to  which 

answers 

di  the  arc  of  mean  anomaly ;  there- 
fore      '  *  • 
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As  db  :  bg  ::  radius  ;  tang,  bdg  tir  cdh  ; 
and  cb  :  bg  t:  radius :  tang,  beg  or  aci ; 
-therefbre db  X  tang. edhsbg  y  ralea eb  x  tang. ici, 

and  db  :  cb  : :  tang,  dci :  tang.  cdh. 

That  is,  db  will  be  to  cb,  as  the  tangent  of  half  the  menn  anomaly,  tn  th<j 
tang,  of  half  the  true  anomaly,  consequently,  by  the  preceding  rule,  as  the 
greateat  distance  of  the  planet  ia  toita  leaat  diatanon.  Tfatidbra  db  wfll  be 
equal  to  the  greatest  distance,  cb  the  least,  and  ab  the  eccentricity. 

And  since  the  same  demonstration  holds  of  ail  the  other  points  nl  inter- 
section, viz.  tliat  tlte  perpendiculars  from  them  to  the  line  c^&ll  upon  the  poiut 
b  t  the  line  joining  these  intaiaectiona  mnat  eoineide  mth  tiie  fMwp*m^ticnhr 

III.  Having  drawn  the  diameter  hak,  take  tlie  arch  hi  equal  to  the  arch  id^ 
and  draw  ic  and  hi  intersecting  each  other  iu  />;  let  fall  the  perpendicui;ir  kr 
from  k  upon  hgf,  andpamlld  totbe  line  of  thenpaescd^  llien  the  angle  rkt 
will  be  eqiinl  to  the  half  difference  of  eft  the  true  anomaly  and  <ft  the  mean* 
Then  c!raw  the  right  line  from  the  same  point  h,  making  with  kh  an  angle 
eqiiai  to  rhs,  and  meeting  the  line  of  the  apses  in  /3,  so  shall  tlieauglef^aA  be 
tike  ncaanre  of  A»  arch  cAy  orof  thetraeaniiniBljy  and^Ae  Urn  faaif  diflfeienue 
of  the  true  and  mean  anomalies,  by  the  construction  ;  also  the  external  angle 
cSh,  which  is  equal  to  the  two  internnl  and  opposite  anrrle-^  (iak  and  pA/j,  and 
consequently  compounded  of  the  true  anomaly,  and  hail  its  duderence  from  the 
mean,  will  be  half  the  sum  of  the  true  and  mean  anomaliek  'Gonaeqnently,  bf 
the  former  analogy  of  the  first  corollary,  as  the  sine  of  t^ki  b  to  the  sine  t( 
-  ^ Aa,  so  is  the  radius  n  h,  to  the  ercentricity  n^.  Rut  it  was  demonstrated  sbovCj 
that  a^r  is  also  equal  to  the  eccentricity.  Tiieretoce  the  point  p  coiocidcs  with 
the  point  i. 

llien  erecting  perpendicular  to  Ai,  thb,  if  produced,  will  fall  on  the  point 
of  inter*pction  p.  For  the  triangles  rhs  and  bh  i  are  sirailar  by  the  omstructioti ; 
aaaiso  the  tiiangle  hpJt  i»suniiar  to  hgi,  for  the  angles  pkh  and  gikMte  eqtial, 
insisting  upon  tlw  same  aidi,  eh,  as  alao  the  angles  phk  and  ghi  insiaHng.on  tiie 
equal  arcs  kl  and  t  <4  consequently  the  two  other  angles  kpA  and  hgi  are  equal  f 
and  takin?;;  away  the  equal  angles  bht  and  rlis  from  the  equals  phk  and  f^hi, 
there  wiil  remain  phb  equal  to  gkr.  Whence  i  argue  thus^  srh  —  tih,  and 
rkt  bht,  therefore  ktr  s  hU,  conaequeutl/  ther  oomplenicnta  to  a  soni- 
circle  are  equal,  viz.  rsi  =  btk,  &nd  si  gigs  tip,  therefore  also  igs  =  kpt,  which 
subtracted  from  the  equal  angles  igh  and  kph^  there  remains  h^s  =  kpt,  and 
ghr—phbi  therefore  also  4  rj*= A  i>/»;  but  A  rg^  is  a  right  angle,  consequently 
hbp  to  also  aright  angle »  and  linoe  kbt  is  a  right  angle  by  oonstmctioq,  tb  ifill 
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(nake  the  same  right  Une  with  bp.  And  lince  the  same  demoMtraUon  holds  of 
•ny  other  mtenectkm  of  linn  drawn  from  Aandi,  to  die  oonapobding  points 
of  the  true  and  owBtl  anomalies ;  it  is  plain,  that  not  only  the  right  line  that 
jcin<;  these  intersections,  will  ftm  tfani^  Um>  pomth^  but  that  kb  will  be  e 
petpendicuiar  to  it,  Q.  E.  IX 

Aroj.  If  fitom  any  point  of  the  tnie  anomaly,  is  J&,  td  *  oonesponding  point 
<  of  the  mean  anomaly,  we  draw  the  right  line  hi  i  then  b/mMj^  perpaidicill«r' 
to  tbdv\\\  cat  h  /,  in  s  in  the  rntio  which  the  line  of  the  mean  motion  has  to 
diat  of  the  true,  i*  or^  by  the  latter  analogy  of  the  £rat  ccnrollary,  hb  is  the  half 
•abCensei  ooniequently,  by  cor.  a,  the  perpendicabr erected  finoi  viz.  bt^  cuts 
tiie  dismeter  ki,  in  t,  m  the  same  ratio  that  the  line  of  the  mean  motion  has  to 
that  of  the  true.  Therefore  rs,  or  bf,  cuts  At  in  the  SSme  ntlO  in  4,  becsnse 
of  the  similar  figures  tbhkphb  and  srhighr* 

Another  method  of  finiffing  the  apogee  and  edeentrictties  fram  that  of  Dr. 
Ward,  for  finding  the  first  inequality,  is  thus :  Let  /  and  i  be  the  two  fod  of 

the  ellipsis,  (fig.  5)  t  and  v  two  pnint?  of  the  plartfts  true  motion  ;  tu  an  arcll 

of  the  eUipsis>  seen  from  i  under  the  angle  t  i  u,  and  from  d  under  the  angle  tdu ; 
idso  Id,  die  ^slanee  of  tlw  ftd,  cacnfiom  underlie  angle  dtl^  and  from  u, 
vnder  the  angle  dui.   I  say,  the  difference  of  the  angica  tlu  and  tdu,  iseqnal  t» 

tliP  rliffi-rcTirt?  of  the  r^nglp-?  dt!  and  du!. 

For  since  the  sum  of  the  three  angles  of  the  triangle  Imx  is  equal  to  that  of 
the  triangle  dtx ;  and  if  from  both  sans,  the  equal  angles  txu  and  dxt  be  de- 
dnoled,  the  remainder  will  be  ula  4*  lu»  m  tdx  +  dtx  ;  and  if  froip  these  two 

mm%  be  taken  the  unequal  angles  a/r  and  tdr,  thr  tlifFi  rcnre  of  the  remaining 
angles  iux  and  dtx,  is  eqoai  to  the  difiereiice  of  the  subtracted  angles  uls 
and  tdM. 

Widi  die  centre  /,  and  distance  am  of  Uie  tranaaaiea  afeis,  describe  the  dirde 

a£c,  whose  arch  ah  is  seen  from  J  under  the  angle  7 /A,  nnd  fron-j  d  under  the 
angle  adh.  Also  the  distance  of  the  foci  is  seen  iroin  a  under  the  angle  lad, 
uid  from  b  under  the  angle  Ihdi  diercfore  ^am  tbedifiefenoe  of  the  aisles 
a/6^«4il,laequal  the  diifonnoe  of  the  angles  legend /idL  But,  tagroof.  |^ 

the  angle  lad  is  half  the  angle  lud,  and  the  angle  lid,  half  the  angle,  ltdi 
therefore  the  difference  of  the  angles  lad  and  Ikd,  is  eqoai  to  irnlf  the  difference 
of  the  angles  lud  and  ltd ;  and  consequently,  the  difiierence  of  the  angles  alb 
and  adby  is  equal  to  helf  the  dHVbenoe  of  the-angles»/«  snd  sde,  the  fennsr 

of  which  is  thf'  ru  parent  interval  cjf  the  two  observations,  and  the  latter,  the  in- 
terval of  the  mean  motion.  The  difference  ofc  thirae  intervals  being  given,  we 
have  the  half  of  this  <hfference,  vis.  the  difletcnoe  of  the  angles  alb  and  adh. 
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JBut  a/ 6  is  the  same  with  uli  which  is  given ;  we  have  therefore  the  angle  ali^ 
under  urMeh  the  ueh  a£  is      Aom  irf. 

After  the  tme  mnner  k  will  be  demonstrated,  that  the  difference  of  the 
angles  lly  and  tdy,  is  equal  to  the  sum  of  the  angles  ltd  and  I  yd ;  as  also  tliaf 

.  the  difference  of  thetagles  ble  and  bdc  is  equal  to  the  sum  of  the  angles  ltd 
end  led.  And  rinoe  /fti  ta  the  half  of  and  led  half  odyd-,  the  sum  of  7ftd 
■Dd  ted  will  be  equal  to  half  the  sum  of  the  angles  ltd  and  I  yd,  that  is,  the  dif- 
ference of  the  angles  blc  and  I-  d c  will  be  equal  to  half  the  difference  of  the  angles 
tiy  iod  tdy,  the  former  of  which  is  the  apparent  interval  of  the  two  observations, 
and  the  Utter,  that  of  the  mean  motion.  Tfaetefore  thdr  diffisrenee  being  given, 
we  have  the  difference  of  the  angles  blc  and  bdc.  But  blc  is  the  same  with  the 
given  angle  tly ;  therefore  the  angle  bde  is  also  given,  under  wliich  the  arch 
tc  is  seen  from  d.  .  . 
"Whence  it  appears,  that  fpom  the  given  mean  and  appeient  intervals  of  two 

.  .observations,  the  angles  are  given  uitdcr  which  any^uches  of  the  circle  nbc  are 
seen  from  </,  intercepted  between  the  lines  of  the  true  motion.  Therefore,  by 
Herigon*8  Theory  of  the  Planets,  1.  1 ,  c.  3,  prop.  12,  achol.  i ,  so  many  seg- 
jnents  of  a  cirble  may  be  described,  which  may  eontain  the  angles  under  whicli 
these  arches  are  seen  from  d,  all  frhidl  S^gDMfltS  will  intersect  each  other  mu- 
tually m  d  ;  so  that,  after  this  manner,  the  apogees  and  eccentricities  of  the  phu 
nets  may  be  foond  by  a  geometrical  delineation,  by  any  number  of  observations: 

« and  cirdes  are  as  easily  draim  as  right  tines. 

Bat  to  grent  wfatt  is  true,  viz.  that  the  geometrical  dehneatioD  of  M.  Caiaiin 
is  somewhat  more  expeditions ;  vet,  shou't!  we  aim  at  that  accuracy  which  astro- 

,  nomers  desire,  it  might  be  feared  it  would  require  very  jiarge  diagrams,  and  be- 

.  eome  aiDi«  operasn  tfaeii  the  edeidGS  itsdf.  filat  we  nuikft  use  of  ^is,  we 
shall  find  bodi  methods  to  he  equivalent. 

.  r   It  now  remr^in?  that  v.'e  examine  the  hypothesis. 

The  invention  of  elliptical  orbits  is  undoubtedly  owing  to  Kepler ;  but  the 
determining  tiie  degrees  of  the  acceleration  and  retanlition  with        the  pla.  ^ 
nets  move,  is  no  less  necessary  for  eomplctRq^  the  hypothesis,  then  llie  de- 
fining the  orbit  itself.    Though  nothing  to  this  purpose  is  to  he  observed  in  Caa- 
sini  or  lus  interpreter ;  and  from  the  construction  of  the  problem  and  its  soluUon 

'  It  Is  nuttfest,  that  he  supposes  a  planet  aecms  to  move  fiom  the  superior  focii» 
vrithanequsldemoliao:  and  Kepler  himself  was  of  thie  opinion,  as  appears 
from  his  writings.  But,  when  hv  found  that  this  d'td  not  agree  with  hi^  obser 
vationa,  he  changed  his  mind,  and  maintained  that  the  line  of  .the  true  motion 
fiS  a  planet  described  equal  dliptical  areas  in  .equal  tiroes  i  andithat-tbeie  is.no 
point  from  wbicbe  planet  is  seen  to  move  with  n  exactly etpiahiB  motkm. 
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unlcn  we  ni^ote  it  a  Ubntinis  or  moving  point :  bat  that  the  eqiuifale  motioa 
of  aphmet  eannot  be  more  properly  assigned  to  any  point  than  thaiuperior 

focus.  No  person  has  yet  denied  that  Kepler's  areas  do  satisfy  the  appearances ; 
but  since  neither  he  hinuelf,  nor  any  after  him,  could  determine  tbem  by  a  di- 
twfc  eafeiilas, '  ntaie  have  UUded  Kepler  as  giving  way  too  nnidi  to  phywcal 
cauK^and  swerving  frani  geometiy:  ai  if  physical  causes  were  inconsistent  with 
it;  or,  as  if  the  problem  were  two  wngeometrical,  which,  without  menLisning 
physical  causes,  is  thus  proposed:  Thtt  area  of  the  trilmear,figure  intercepted  be- 
|ip««N  theUneqfihe  t^tvarontf  that  eftke  truemoHen,  eatitkedlipiical perip/iery, 
beiltg  given  ;  tojind  the  angle  at  the  sun. 

M  BuIIiald  attempted  to  invo^tip^ate  by  geometrical  reasonings,  both  the  orbit 
and  the  degrees  of  remission  aud  intention  in  the  motion  of  the  planets ;  that 
toe  might  be  led  from  that  equable  motion,  anumed  by  aatronomers.  belbre 
Kepler's  time,  to  that  inequality  observed  in  the  heavens.  And  bishop  Ward, 
adopting  this  hypothesis,  first  shows  how  to  do  the  like  with  the  line  of  the 
equable  motion  revolved  round  the  other  focus  of  the  ellipsis,  and  then  gives 
that  method  of  direct  cdculatikm,  whidi  we  have  repeated  above.-  And  two 
years  after,  the  illustrious  Count  Pagan  undertook  to  maintain  the  tfnthof  this 
hypothesis,  so  far,  that  he  ascribed  the  difference  observed  about  the  octants,  to 
the  unskilfahaess  of  astronomers.  But  M.  BuUiald,  upon  second  thoughts,  and 
considering  that  astronomiealolwervalioiu  were  thebeat  guides,  upon  applying 
some  limitation  to  his  former  inventions,  made  ttiat  difference  vanish.  •  Wheueu 
then  it  appears,  that  that  hypothesis,  on  which  M.  Cassini  builds  the  investiga- 
tion of  the  apogees  and  eccentricities,  deviates  solar  from  tlie  truth,  as  is  stated 
by  that  limitation  of  BoUialdufl.*  - 

An  Accmmt  of  titrec  Books.  N'  57»  P-  1 17-^. 

I.  EsperienT-e  intorno  alia  Generatione  Degl'  Insetti,  fatte  da  FiaOiCtflOO 
Redi,-)- Ac^iemico  della  Crubui.    In  Firenze,  J  668,  4to. 


■  *  Jn  this  Mate  of  imoerlaiiUy  nouinod  the  diffiw^^ 
■aena  or  obwmtioa*,  till  Newtoa  deuMuiualed  lo  Mt  Prindpta,  ibatthepfameisiiMMtaioraincI^ 

tkal  orbits,  and  ihjt  they  mu»t  <kscribe elliptical  arei»  .-Jways  proportional  to  tlie  ilmei. 

i  The  notd  up<jn  Rcdi's  expcriaients  on  vipen,  at  p,  ^3  of  tbU  vol.  having,  tor  the  bener  rlucida- 
fion  of  that  subject,  been  extended  ti»  •ome  lengtli,  it  wat  deeoied  proper  to  postpone  a  bjograpUad 
acjBOunt  of  tbia  airthoc  airtii  modm  appartnity  of  mmodpcim  h  ab«niM|ani'im  itielfc  Uiia  cfpiw 
tuAitjr  oow  ooam. 

Fmncij  Rcdj,  cot  more  diitingulibed  hy  Mi  icieiUiiic  labooxa  tlun  by  hU  poetical  ulenLs  and  cl.u- 
aical  acqoirementt,  wai  dncended  iraua  an  aocieat  and  booouiable  htoilf,  and  wai  boro  at  Aieszo, 
.in  1636.    He  studied  the  profesaioa  of  pl^tio  at  Pka,  sod  aoaa  broogfat  kimielf  ioOK Mics  tgr  Iw 

.  wiitinp,  thefiuneofwhiicbpw^afod  hinnfassffaiiittamtrffhfiiBm  t»fMuiid  U.  sad  ttbtamit 


vmuMnueM,  TVAVMOvioiri.  [auso  167a 

Tbtt  leinied  tnd  ingeniouB  author  of  this  book»  with  much  industrf  undem 
tikatoorince,  that  there  is  no  such  thing  as  equivocal  generation,  but  that 
everv  animal  is  generated  by  the  seed  of  another,  (ita  parent,)  or  at  least  from 
sonie  jiving  aitd  uncorrupted  plsmt,  as  out  of  oak-sf^es,  and  several  protuber- 
WMM  and  eMrewenoes  of  vegetables. 

Vkttt  then,  in  the  assertion  of  the  universal  and  true  generatic  n  of  insects 
by  a  peculiar  and  pfltemol  seed,  the  author  poMthrdy  a&rioaj,  tlul  lie  could 
never  fiud,  by  all  the  cxpcrjoients  and  afaservUkns  he  ever  made  (of  which 
be  relates  a  gi«at  number  made  byhimiclf  open  ail  sorts  of  animals)  thai 
any  insects  were  ever  bred  from  flesh,  or  fish,  or  putrefied  plants  or  any  other 
bodies,  but  such  as  flies  had  access  unto,  and  scattered  their  seed  upon ;  he 
having  taken  extraordinary  care  and  pains  to  obaarve,  that  always  on  the  flesh 
bafoieitdid  verminateb  there  aat  fli(»  of  the  self-aame  kind  fdth  dioae  that 
woe  afterwards  produced  thence  ;  and  again,  that  no  worms  would  ever  come 
from  any  flesh  in  vc«sels  well  covered,  and  deicndcd  from  the  access  of  flies • 
ao  that  to  him  tiicre  is  no  generatiou  of  insects  firom  any  dead  animals,  bat 
soeh  aa  have  been  lly-bkiwn. 

And,  lest  it  should  be  objected  that  the  reason  why,  in  vessels  exactly 
dosed,  no  insect  breeds,  is  the  want  of  air  necessary  to  ail  generatitm,  he  has 
carefully  covered  several  vessels  with  very  fine  Naples  veil,  for  the  air  to  enter 
though  flies  eoaU  not)  but  that  nowomaat  all  were  bred  there,  notwitb* 
standing  that  many  fliei aivenned  about  theni»  kmtad  bf  theamellof  the  fleab 
ioclosed  therein. 

Sdly.  To  make  out  the  other  part  of  his  position,  via.  that  those  ammala 
that  are  not  bred  by  the  seed  of  other  adnal^  are  iwodaoed  horn  aome  livt 
plant,  or  it*  excreaoence  t  this  author  esteems  itnotafaauid  to  t&im,  that  that 

to  Ooimo  III.  Ibr  wllb  die  fiuailr  flf  tba  Medici  Utuuy  md  tdtitiSSc  nwrit  M  to  |iwftnBtiit,  .wi 

wa»  sareof  receiving  its  due  tribute  of  respect  and  rc»-ard.  How  hl;;f5!y  the  rp-st-mentiooed  prince 
thought  ol'  E«di  s  labours,  he  iiirtber  evinced  by  thi*  circaimUincis,  thm  after  Jjis  death,  which  ha{K 
pened  at  Pi»«  in  l6ys,  he  cauied  a  medal  to  be  struck  to  perpetuate  hi»  name.  Hi*  expcritnenti  on 
YipmbitwIwnalRtt^atMiMdatpLM.  abowiefi^  B/ these  on  inwlt  be  coiapl«(tfy  i». 
fnxti  the  fUie  doctrioe  hmied  down  (hHn  the  andentt ,  md  Vbtiiy  taught  nnlo  hit  6ty.  retfiecfiBg 
itic  generation  of  thijclaw  of  animals  by  piurefaciion  ;  wliereasht.-  proves  tliat  they  are  produced  from 
egg«  ikpoiiied  bf  the  fenulet  in  or  upon  the  putrefying  nibstances  where  they  are  Touad.  la  bia 
ticMte «a  UHlMb  tiMt  live  wtOtn  odw IMng  mmk,  Am  ».  beiMei  hi*  account  of  intestinal 
wortiis,  rn.iny  original  ob'wrnratiom  concerning  serpen!*,  anmti,  tortoitM)  ftc.  Hta  letlBfia  (whieft 
bxm  lu  0  fivo  l  ol*  )  cuuiaiii  a  variety  of  ntiMlical  ca«e»  and  remarks,  with  utMundflni  iditfiw  H> 
OTUlocny,  ttaturai  hblory,  and  experimental  philosophy.  Rtftii  s  slyle  is  rc-f^urdtd  by  Iii«  ctxiiiirymen 
■•  highly  clatwicait  and  he  is  oAcn  quoted  ai »  standard  aatbority  in  the  dicttoiiaty  of  the  acaden^ 
DdbCmca.  Mitcdkcledm^  (eooipfWiV.  M^lh"«>Mli««lT^ 
aid  wiitfay  eaJilwiry  aad  mbeOkimmtdt^}  naiBar-toy  vds.  hi  Sto.  ' 
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niifm.  or  pamtr,  wbkh  b  aUe  to  prodnoe  flowen  and  fhdts  in  fivli^  plantt, 
vmf  le«Uke  capable  to  breed  mmns  in  them  1  nnce  that  soul  is  so  powerful, 
M  to  cauae  plants  to  feed,  to  grow,  and  to  produce  seed,  as  it  doth  in  animals. 
For  confirmation  of  which  he  observes,  tliai  both  the  generation  of  worms  in 
vqJeldbletitaliK^nid  eonatantly  the  flune  (not  at  all  caaoal,)  and  thatdl 
gaUt  gfO«F  conataotiy  in  one  determinate  part  of  the  branchea,  and  always  in 
the  new  branches ;  as  also  that  those  little  galls,  which  grow  on  the  leaves  of 
the  oak  bohn,  &x.  do  all  grow  constantly  on  the  fibres  or  strings  of  those 
leavea»  not  omof  them  beiog  atan  to  grow  on  the  smooth  part  betwixt  two 
«triiig8 :  Farther,  that  there  are  fbond  many  leaves  of  other  trees,  on  which 
grow  vesicles  or  small  bags,  or  some  wrinkled  or  swelled  places  full  of  worms, 
springing  forth  with  those  leaves.  Besides,  that  there  is  nqt  one  gall,  but  it 
•haa  its  proper  wocm,  aiid  dntcachaoftof^j^haaitapaciiliaranddetefiiiinate 
race  of  worms  and  flies,  which  never  vary:  where  he  takes  notice  of  the  singu- 
lar art  of  nature  both  in  forming  the  egg,  which  is  found  in  the  centre  of  galls, 
and  in  preparing  its  place  therein,  furnishing  it  with  many  filaments,  that  pass 
(rem  the  gall  apple  to  the  tgg,  at  ao  nanyveiaa  and  arteriea,  aerving  for  the 
formation  of  the  egg  and  worm,  and  for  the  nourishment  requisite  thereto. 
To  which  he  adds  this  observation,  that  there  being  certain  sorts  of  galls,  which 
bieed  more  worms  at  a  time  than  one,  nature  has  carefully  provided  and  dis- 
Ikigaiahcd  plaoet  for  them,  aa  die  doth  in  those  aninaala  that  are  muttiparoiu. 

Having  established  this  ground  against  equivocal  generation,  he  proceeds  to 
particulars,  and  refutes  the  opinion  of  those,  that  will  have  bees  to  l»e  bred  of 
the  putrefied  fle^  of  bullocks  i  wasps  ot  asses'  or  mules'  fiesh;  drones  of  iiorses; 
aoorpkmad  buried crawfishet,  or  thehcrbbarilica,  ordeadacorpioos;  (oedsof 
docks  boned  in  dung :  mites  of  cheese,  affirming  that  none  of  these  insects 
have  any  snch  origin  mentioned,  but  that  all  those  substances  have  been  first 
Mown  upon  by  some  fiy  or  other. 

Be  iBtersperses  throogh  tiie  whole  book  nnany  corioua  and  onnslderable 
olbservattons  relating  to  this  subject :  as,  that  some  flies  are  viviparous,  otiicrs 
oviparous  only ;  not  denying,  however,  that  the  same  flies  may  sometimes  breed 
live  worms,  soin^mes  lay  eggs,  accordhig  to  tiie  mure  or  less  beat  of  the  sea* 
aon.  4.  That  haman  bodiea  breed  worms,  hot  not  immediately,  but  by  insects 
blowing  on  them.  3.  That  fhut  and  herbs,  crude  or  boiled,  kept  closed  up, 
breed  no  vermin,  but  in  an  open  pl  u  t-,  Ho  breed  some.  -i.  That  there  ar«»  mj 
animaU  partly  animated,  partly  yet  eorliiy,  uor  aniuiaU  half  animated  and  jiaif 
wood.  9.  That  worms  breed  in  the  liiersof  sheep,  and  the  headsof  stags^ 
he  having  seen  divers  of  thcin  in  both  these  kinds  of  animals,  and  esteeming 
that  the  soul  of  the  superior  animal  was  able  to  breed  those  ioferior  aoiwals.  ' 
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6.  That  lice  are  bred  of  or  niti,  laid  by  tiwir  female  parait «  be  haviog 
diaoemed  t^*  a  mieroficope  some  nita  jnt  pregnant  with  young  onea,  others 

emptied  of  them.  7-  Tiint  all  living  creatures  are  Rubject  to  Iic«  or  some  such 
kind  of  vermin ;  the  oas  not  beiog.exempted  from  them,  as  Aristotle,  and 
upon  hia  authority  Ptii^,  Mooflfet,  te.  WMild  have  it :  md  that  all  sorts  of 
Ibwl  (except  ostriches,  in  which  he  never  could  meet  with  any  vennin  in  any 
season,)  and  6sh  have  each  aort  their  peculiar  lice ;  of  which  he  haa  repreaented 
divers  of  several  sorts. 

[While  Red!  proved  ao  aatia&ctorily  the  generation  of  certain  inaectain  putre- 
fying aubatances  from  eggs,  it  is  surprising  he  was  not  aware  that  gdl  inaedt 
and  the  worms  in  the  liver  of  sheep  must  have  a  similar  origin.] 

II.  Pharmacopoeia  Regia,  sive  Dispcasaturinin  Novum  locupletatum  et  ab-  . 
8o]utum,  cum  annm  lAmtian  Spag^irica,  et  gemino  Diaeai«u  Apologetico 
contra  Ott.  Tidieniam,  et  FVanc.  Vemia.  Auth,  Johan.  Zwelftr,  M.  D. 
1668,  fol. 

To  notice  the  contents  of  this  book  would  not  now  be  desirable;  the  phar- 
maceutical art  having  undergone  ft  thorough  change  since  the  time  when  this 
diifMenaatofywaa  written. 

III.  Affectionum  quae  dicuntiir  Hystericae  ct  Ilvporhondrinc^  Pathologia 
Spasmodica  Vindtcata,  contra  Responsion.  JCpistol.  Nathanaelis  Highmori, 
M.  D.  cui  acoesiere  fixerdtat.  Medico-physicai  duae,  l.  De  Sanguinis  Accen. 
aione.  a.  De  Motu  Musculari,  Auth.  Tho.  Willis,  M.D.  Nat.  .  FhiL  Prof. 
Oxon.  nec  non  Med.  Coll.  Londini  ct  See.  RcgisE  Sodalis.  Lond.  in  4to. 

The  learned  author  of  this  book  makes  it  iiis  chief  business,  to  vindicate 
his  doctrine,  that  the  two  auctions,  expressed  in  the  title,  belong  to  the 
brnn  and  tlie  nerves^  from  the  argumeata  alleged  by  the  other  learned  pbyai. 
dan,  Dr.  Highmore,  who  makes  the  one  to  be  a  distemper  of  the  blocxl  and 
-  lungs,  and  the  other  of  the  stomach.  In  doing  which,  our  author  first  under- 
takes to  uhow,  by  aeveral  arguments,  that  the  afiectiuns,  called  hysterical, 
cmnot  proceed  from  the  lunga  stnfled  op  to  a  great  degree  of  stiffness  with 
flatulent  1)1  y  r! ;  si  oniling  them  by  some  histories  and  observations,  which 
seem  very  pertinent:  which  done,  he  proceeds  to  remove  the  difficulties  and 
Directions,  alleged  by  Dr.  Highmore  in  his  epistle,  formerly  printed  and  taiken 
notice  of  in  Number  54  of  theae  Transactions. 

Odly,  He  endeavours  to  evince  that  the  hypochondriac  passion  is  wron^rully 
ascribed  to  the  stomach.   Where  he  takes  ocGaaion*  both  to  deny  to  the  spleen 
the  office  of  warming  the  atomadi,  md  to  aawrt  the'fermentative  fnnctjon  of 
tbeaamet  teecldi^  vrithd,  that  the  acidity  is  not  produced  in  thettomaeh. 
eloo^  nor  ihenoe only  communicated  to  the  btood  and  other  hnmoon}  and 
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that  it  proceeds  from  the  iiuor  of  the  salt,  and  that  th^  salt  is  one  of  the  ele- 
ments of  natural  things which  lattar  he  attempts  to  inalie  out  by  experiments 
^nat  the  objeetioiie  of  his  adwenaiy. 

To  this  vindicalion  are  annexed  two  cxercitations,  whereof  the  first  is  em- 
ployed id  proving  the  acoensiou  of  the  blood  :  the  author  undertakes  to  show 
that  the  blood  being  animate^  that  animation  or  life  depends  on  its  heiqg 
lindlfid,  riaee  the  proper  afieetiom  of  fire  end  fiune  bekmg  to  the  life  of  the 
blood ;  which  is  here  deduced  at  lai^ ;  although  it  be  withal  acknowledged 
that  this  vital  flame  does  not,  as  the  c(Mnmon  Aame,  appear  to  view;  in  regard 
that  its  fonn  is  subordinate  to  another  saperior  form,  viz.  the  soul  of  the 
•umaL 

The  second  discourse  treats  of  muscular  motion,  where  having  declared, 
that  Dr.  Stcno  has  been  the  first  that  has  delivered  rightly  the  structure  of  the 
muscles,  and  that  the  figures  described  by  him  are  visible  in  them ;  and  also 
made  out  the  iDotioM  of  thdr  fibres  by  diters  anatomieal  expenmenla ;  b^dea 
many  other  considerable  particulars :  he  asserts  that  the  motion  of  muscles  de- 
penrls  upon  a  constant  influx  both  of  thf  blood  nnd  the  animal  spirits  ;  mr!  that 
the  latter  alone,  without  being  associated  with  the  former,  cannot  pertorm  that 
moring  fuQctioii ;  natetaiiiiDf  ,  that  as  the  spirits  (or  springy  particles)  in  the 
contraction  of  a  muscle  rush  out  of  the  tendons  into  the  fleshy  parts  of  it,  and 
in  the  relaxation,  ^kip  bnck  fronr  these  into  those,  so  those  spirits  lying  quiet 
within  the  tendons,  do  swell  the  fleshy  fibres  by  conflicting  and  struggling  witii 
the  partidefl  of  the  Mood.  To  nbkh  Im  adds  the  Banner  how  the  hntinct  of 
performing  or  stopping  the  muscular  motion  Is  imprinted  by  the  nerves  in  the 
muscles  ;  also  divers  important  particulars  cnnccrn'm|^  two  sorts  of  spasms  or 
convulsions  proceeding  from  the  muscles,  with  an  illustration  of  the  same  by  a 
very  remaritsble  case.  Hie  concludes  with  solviiig  the  otgections  to  which  lua 
doctrine  of  the  muscles  may  be  liable,  and  annexing  some  figures,  lepiesentinig 
tome  of  the  nauKles^  tiogetber  with  an  esplanatipaof  the  aamei 

Midrusi  4i  XicUtt  /tom  JUbwu  tft  ifjUf^tt  JAnloii&aM,  eoHceruiiig 
^  Wcigfiir  ProlengaAm  rfBmuM  together  with  tome  Oh^ 
tervations  made  in  the  Southern  Pmi$  ^  JhMCV.   Jhouioted  by  Mr, 

OLDEimv»0.  ^5a,p,  njQ, 

There  is  nothing  in  this  paper  on  the  subject  of  longevity  which  is  worthy  of 
being  noticed.  As  to  the  Observations  made  in  the  south  of  France,  one  of 
them  relates  to  the  manner  oi  making  muscadine  wine  from  grapes  suffered  to 
nmua  vpm  the  vines  after  Uiqr      npcb  tVtO  tbqr  m  hdf  dried;  tiie 
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second  relates  to  the  discover)'  of  oyster  shells  and  other  marine  productions 
m  some  mountains  between  Deziers  and  Narbonne,  two  leagues  from  the  sea, 
and  abbot  or  l6  fiithoms  above  the  levttf '^IteMof^  In  monniaim  near 
Nice  rtK  kle-shells  are  ibiMd  imbedded  in  tb^  Hlme'iMnner.   In  the  last  ob- 

senation  there  is  an  iricoottnt  of  the  liqnor  of  the  pericardium  being  found 
congealed  into  a  codsistenoe  fit  to  be  cut  with  a  knife,  and  two  square  lingers 
tbidt about thiffcite'-*' '•»■»'■•-'•■.'•       v:  ir  ■  ;j 

Magnctkal  Variations  at  Rome.    By  M.  AuzovT.    N'  58,  p.  1184. 

The  decUnation  of  the  loadstone  has  fur  many  years  been  observed  not  to 
c0ntimie  ehvajs  the  same  m  the  aame  places ;  and  the  ▼ariatioa  to  be  audi; 
that  it  can  be  no  longer  im^Mtted  to  any  defect  m  the  obAerrations,  afe  it'wta 

believed  at  first,  when  it  was  not  very  great :  it  has  been  noted  some  years 
since,  that  the  magnetic  needle,  which  almost  eveiy  where  had  declined  east- 
wai^toS,  10,  and  la  degiees,  aflUr  ib-dinteiAdn^litde^  far  as  to 

the  meridian,  b^h  to  decline  westward. 

M.  Adrian  Auzout  has  made  here  in  Rome  the  following  obser\'ation  about 
the  declination  of  the  loadstone,  on  many  meridian  lines  drawn  as  exactly  as 
yowioliy  he  c<^  with  a'  needle,  three  qiiran  ofcpdiri  long  ;*  and  on  all  the 
fines  it  was  6een  to  decline  somewfaM;  ihore'tliBn  two  dt^gitta  neitwawi,  tod'  on 
some  near  two  degrees  and  a  half.  if  r  «a  .'  .;i ,  f.M 

•  But  by  the  observations  here  made  formerly,  it  appiars  that  the  needle  has 

dedined  eestwiu^  to.ei^ht  degrees,  and  has  afterwards  been  diminishing,  till  it  is 

It  seems  not  that  this  difference  of  ten  degrees  and  more  can  be  attributed  to 
the  change  of  the  pole  of  the  earth,  as  some  esteemed,  perhaps  before  they 
knew  it  was  so  great ;  nor,  as  others  >vould  have  it,  to  the  magnet,  or  to  the 
ikon,  that  are  frandlii  idtijtam^l^^ 

Mr.  Auzoiit  nffirms,  that  the  mines,  which  he  has  seen,  make  no  impression 
at  all  on  the  needle.  So  that  it  is  diiUcult  to  hit  the  true  cause  of  such  a  varia- 
tion i  yet,  however,  if  the  direction  of  the  magnet,  and  of  the  needle  touched 
de^da  on  ttiklUA  of  ^  eeittih  M^ter,1)iiiti4^  tkttibi%h  thi»  whde  eaith, 
or  the  exterior  parts  of  it,  atnit{g;h(  alongtiie  ailiai  it  may  be  said  that  it  proceeds 
from  changes  made  in  the  said  flux,  which.  Supposing  the  inequalities  of  the 
earth,  and  the  alterations  continually  made  therein,  as  well  artificial,  by  excaya- 
"  tiona'and  sudi-like. other  works,  aa  natnnd,  by  oonroaions  canaed  by  fire  and 
water,  or  hy  the  generaticm  of  mietala  and  .stooei^  caimot  but  in  prpgreia  of 
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time  chnnpe  its  situation  ;  as  rivers  cannot  remain^  long  without  winding  and 
changing  their  course,  if  it  happen  that  the  ground  over  which  they  run  be 
unequal,  or  of  s  diflferant  iuitiifc« 

If  this  should  be  the  case,  there  would  no  hopes  of  finding  «  regular  hypo- 
thesis for  that  change,  forasmuch  as  it  would  depend  on  causes  tittt  have  no. 
Kgularity  at  all  in  them,  as  most  of  the  mutations  of  oatore  are* 

From  this  ubeet'iotioe  methemiitkhM  are  invited  htm  time  to  tkne  to  make 
die  tike  in  their  ooontrie^  to  see  whedwr  in  thi«  change  there  be  «nj  icgtola* 
rity.  If  it  had  been  observed  every  year,  we  should  already  know  the  progress 
thereof,  and  see  whether  there  were  an  uniformity,  and  in  what  time  tlie  needle 
(Ud  exactly  respect  the  pole.  Wherdbftt  it  were  veiy  deainhle  that  for  the  fo^ 
tm«  they  would  use  greater  care  and  diligenoe  m  making  most  exact  meridians, 
as  well  for  their  own  obser'/ations,  as  for  the  oonvenienry  of  those  who  in  their 
travels  shall  have  the  curio&ity  of  obsen  itig  with  the  needle  itself,  as  M.  Auzout 
designed  to  do  hi  the,citica  where  he  passed,  if  he  had  ftmd' meridiaiM  there, 
or  snofa  as  had  been  uknispected  of  the  proximity  of  iron. 

Tt  ivpre  veil  to  observe,  whether  the  declination  which  almost  through  all 
Europe  has  been  eastward,  be  now  every  where  westward;  aa  also,  whetiier  in 
America,  where  the  dedinttion  waa  almoat  eKtry  where  w<atwaid»  it  be  increased 
or  no  proportionably ;  and  ao  of  other  parts  of  the  world. 

So  far  this  relation,  in  pursuance  of  which,  order  has  been  given  by  the  Rn^-al 
Society,  that  precise  meridians  be  made  in  several  .places  of  Eiigland,  for  ob- 
jerving  the  preeeat  dedhiatipn  of  the  needle  ftom  them  hens  in  l4»lidon,  and 
odier  dtiea  of  thia  kingdom ;  and  that  even  those  meridians  that  were  made 
very  exactly  many  years  ago  be  examined  by  a  careful  describing  of  new  ones, 
to  see  whether  tliey  still  hold  true,  in  regard  of  the  suspeaed  alterations  in 
nature. 

If  an^  ahaU  imimre  after  the  manner  of  finding  the  variation  of  the  needle,  he 

will  find  several  ways  of  doing  it  accurately,  botii  by  s<'a  and  )nn:',  in  N"  24  of 
these  Tracts ;  where  also  the  great  usefulness  of  making  exact  observations  of 
tliis  kind  is  udcen  n(Aioe<tf«  bodi'  ibr  die  dnooverjrof  tike  tme  cause  of  the 
nagnefc'a  vertidty,  and  for  the  fimBng-the  longitnde  at  ete. 

Ex! rati  of  a  Letter,  dated  Venice,  Jan  '25,  }(yTO,  from  Sig.  J.icomo 
Grandi,  concerning  soinc  Anatomical  Obscrvaitons,  and  ttvo  odd 
Birth*.   TramUaedbyMr.OLnssBma.  N^bB^pillBB. 

In  niy  anatomical  disscctiuiis  at  Venice,  tlie  lirsl  year,  1  met  with  nothing 
coridaB,  bat  the  vinungNuf  channel  niamfotly  InderCtng  itteiftft  the  aplden,  aiid 
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admitting  a  silver  stiletto,  which  I  liad  never  obsenred  in  any  corpse.  And 
then,  a  liver  divided  into  ifiv«  lobes,  togetlier  with  a  apteen  of  tiic  (igoie  of  a 
law,  of  extraordinary  bignej^s.  Last  year,  one  drowned  of  about  85  ysaia  cf 
age,  had  the  lacteal  vessels  so  apparent  and  large,  that  having  shown  how  they 
lay  in  the  bo<ly,  I  cxhioited  them  even  the  day  after  in  the  mesentery,  taken 
out  and  displayed  upon  a  table. 

I  also  lighted  upon  two  odd  births,  one  wa-s  of  twin  females,  very  handsome, 
but  so  fastened  togpther  by  the  breast  that  only  one  body  was  discernible;  their 
chins  united  together,  they  seemed  to  kiss  one  another.  I  could  not  dissect 
them  aa,I  witfaed,  became  they  wene'ddivered  to  me  to  embalm,  and  the  intfi- 
gent  fttiier  of  them,  who  looked  for  gain,  would  not  let  me  have  them  but  for 
a  great  sum  of  money.  Wherefore  not  to  s^xiil  them  for  the  purpose  designed, 
having  (M)ly  opened  them  upwards  trum  the  uavel,  whidi  was  common  to  them 
hbtlii  I  took  oot  the  hitevUnes,  the  •toaaoh,  the  heart,  the  lungt.  There  waa 
but  one  heart,  though  greater  and  rounder  than  ordinary,  so  that  nature  seemed 
to  have  united  the  matter  of  two  into  one.  They  had  two  hwps,  and  one  sto- 
mach, the  pylorus  of  which  did  strangely  branch  itself  into  two  ranks  in  the 
■boweb.  There  was  but  one  liver,  bqt  kfge ;  two  spleens,  ibnr  kidneys,  two 
wombs,  full  of  a  white  matter,  Iflce  a  oonereted  semen  :  two  vulvas,  with  thdr 
distinct  hymens.  In  short,  they  were  so  well  made  in  all  the  other  members, 
that  the  painter  who  was  employed  to  draw  them  affirmed,  that  if  they  were  done 
in  ivory  he  wooM  have  paid  any  money  for  them. 

The  other  monster  was  a  boy  terrible  to  behold,  bom  with  his  breast  open, 
the  bowels  out  of  the  belly,  the  legs  distorted,  the  bladder  in  the  place  of  the 
ibndament ;  in  the  genitals,  besides  that  the  testiculi  were  dose  to  the  kidneys, 
there  was  nothing  bat  a  membranous  expansion,  wherein  the  qtarmatie  vesiids 
were  lost  Signor  Steno,  who  hmioured  me  wiUi  his  visit,  saw  the  admhriatn^ 
tionofit,  which  IhadbelbreinsdemthepraseiMeof  mi^ynobleaienandiiby- 
sicians  at  my  house. 

Concerning  the  Minet^  MineraU,  Batht,  &c.  of  Hungary,  Transyl- 
vania, Amtria^  and  other  neigkbtmnt^  Omtitna»  Bjf  Dr,  Ei»r4MO 

Bhoifn*    N"  58,  p.  11 89. 

I  have  oot  been  numindful  of  the  in^uiiifls  yon  wm  fdessed  to  honour  me 

*  Dr  Brown  was  born  at)ou(  the  year  iC't':,  u  J  wat  educated  first  at  C.in.br'uje  and  then  atOx> 
ford,  vrh«re  he  look  hit  doctor's  degree,  lu  l6iiibe  visited  several  puts  of  Europe,  ind  st  bis  return 
published  hisnati*.  Ife  wm  mude  fliTiicin  «•  CMei  tha  fleanai  sad  •»  8t  BaithokxDew'a 
Hospilal.  He  became  pretiHrTit  rf  the  CdIV^c  of  PhTsici-n<i;  mi  disiialfWi  CShMllilkaSmail 
med  to  affirm  that  be  was  «ae  ot  the  best  tucd  meu  la  ^-  nj^i"^, 
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with  on  the  toeoant  of  the  Royd  Society:  «nd  m  aniwer  to  them  I  shall  first 
eoqnual  yentrilh  what  I  found  and  learned  of  the  saU-mines:  ooneerning  which 

I  now  present  you  with  thoae  two  kinds  of  Transylvanian  stone  salts  which 
you  mentioned:  and  also  with  salt*  out  of  the  miqe  at  Eperies  in  Upper  Hun- 
gary; together  with  mne  eceeiml  of  thit  mine.  Of  the  sal  gemmae  I  have 
aent  ym  four  pieoee»  and  a  atone  of  laU,  as  it  was  taken  out  of  the  mine,  whieh» 
if  yoti  please,  for  your  further  satis&clion,  to  break  with  a  hammer,  you  will 
find  to  split  in  your  hand  into  tables  or  parallelopipeds.  These  are  accompa- 
nied by  a  apedmen  of  that  oitnenl  salt  which  is  oommonly  used  at  table.  This 
is  found  in  most  of  the  salt  mines. 

Half  an  hour's  jonrncy  from  the  city  Eperies,  there  is  a  salt-mine  of  great 
note.  From  the  first  place  of  descent,  to  tlie  bottom,  it  is  about  I8O  fathoms 
deepw  firto  ^  the  miners  deaoend  tint  by  ropes,  and  at  last  by  ladders  to  the 
lower  parts.  The  mine  is  for  the  most  part  in  an  earthy  and  not  a  rodty  gfound. 
The  veins  of  salt  are  l  irge,  and  there  are  pieces  to  be  found  of  ten  thousand 
pound  weight.  Tliey  conimoaly  hew  out  the  salt  into  long  square  pieces  of  two 
leet  in  length,  md  one  in  thidcnen ;  and  for  use  it  is  broken  and  ground  be- 
tneen  two  grind-atones.  The  mine  is  cold  and  dampt  bnt  the  salt  « 
stone-salt,  is  not  easily  f^is-^nlved,  nr  nt  least  in  any  great  quantity,  by  damp- 
ness or  moisture:  Yet  the  water  of  the  mine  is  impregnated  with  salt  in  such 
-sort,  that  bong  drawn  ont  b  Urge  buckets,  and  afterwards  boiled  up,  it  affords 
a  Uackish  salt,  which  they  give  to  the^r  cattle  in  the  ooontiy. 

The  colour  of  the  ordinary  stone*8alt  of  this  mine  is  not  very  white,  but 

.  somewhat  grey :  yet  being  broken  and  ground  to  powder,  it  becomes  as  white 
as  if  it  were  Kfinedt  and  this  sdt  oonsista  of  pointed  parts  or  facets.  There 
is  also  another  sort  salt  which  consists  of  squares  and  tablea ;  and  a  third,  of 
Btriie  nr  loTig  shoots.  Nor  i?  all  the  salt  of  this  mine  of  one  colour,  but  of 
seveml »  tttat  which  is  found  grossly  mixed  with  the  earth  receives  some  colour 
firom  it ;  and  even  thai  which  is  mo»t  pure  and  resembles  crystal,  otteu  re- 

-odves  tints  of  several  colours. 

But  to  proceed  to  the  gold  and  silver  mines :  As  to  the  former,  that  among  the 
seven  mine  towns  in  Hungary,  viz.  Chremnitz,  Schemnitz,  Newsol,  Konings- 
berg,  Bochantx,  Libeten  and  Tiln,  Chremnitz  is  the  richest  in  gold.  Tluy 
Iwve  also  at  praaent  gotdmioeaat  BodiantaaodKoohigsbeig;  and  tht^'  report 
in  that  country,  that  there  has  been  formerly  a  rich  gold  mine  at  Glashitten, 
but  lost,  since  tliat  Bethlem  Gabor  overran  those  parts,  when  the  undertakers 
Aopped  up  the  mine  and  fled.  They  have  worked  in  the  gold  mine  at  Chreoi. 
tats  nine  hundred  years.  This  mhie  ia sevctal  Eag^  nnlea  in  leqglb^  and 
•bout  one  bundnBd  and  sizljIathainadMpii  Many  fctiiBof  teoieniatothe 
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north  and  lo  the  ent.  Tliey  work  dM  toiiwdt  cme^  two^  and  tiiree  o'dock,  m 
they  ^ietk:  for  the  miners  direct  theniKhres  under  ground  by  a  compatt,  nolof 

32  points,  such  as  is  used  at  sea,  but  by  one  of  14,  which  thcv  divide,  as  we  do 
the  hours  of  the  day,  into  twice  1 2.  Of  the  gold  ore  some  is  white^  some  black, 
red,  or  yellow :  that  with  blidL  cpota  in  white  ia  eateemed  the  best,  as  al«o  the 
ore  which  lies  next  to  the  black  veiiia.  Pieces  of  pure  gold  hafe  heen  focmd  in 
this  mine;  some  of  which  I  have  seen  in  the  Emperor's  treasurj-,  and  in  the 
Elector  of  Saxony's  repository  ;  one  piece  as  broad  as  Uie  palm  of  my  hand, 
and  others  leas,  and  upon  a  white  stone  many  pieces  of  pure  gold ;  but  tb^ 
.-lie  very  rare..  The  common  yellow  earth  of  the  coontiy  near  Chremnits,  al« 
though  it  be  not  esteemed  nre,  uffurds  some  gold. 

Some  pos^ges  in  this  mine  cut  through  the  rock,  and  long  disused,  have 
grown  up  again;  and  I  observed  the  sides  of  some,  which  had  been  ^xcmetly 
wide  enough  to  carry  their  ore  through,  to  approadi  each  Other,  so  as  we 
l>assed  with  difHcuIty.  This  happens  in  moist  places.  The  passages  unite  not 
from  the  top  to  the  bottom,  but  from  one  side  to  another. 

There  is  vitriol  in  this  mine,  white,  red,  blue  and  green  t  and  also  Ykiwlate 
waters.  There  is  a  substance  found,  which  sticks  to  the  gold  orei^A  pC  amaO 
pointed  parts  l:kc  needles,  culled  by  t hem  antimony  of  gold.  There  arecrystals 
found  htrc,  and  some  tinctured  yellow. 

The  miners  will  not  allow  any  qcucksilver  or  brimstone  to  have  been  found 
here,  yet  in  the  lately  mentioned  antimony  of  gold  tliere  is  evidently  sulphor,  'as 
you  will  perceive  by  burning  it.  The  quicksih'er  mine  mentioned  in  tlir  nnswer 
to  Kirchcr's  Inquiries  in  his  Mund.  subterraneus,  is  an  Hungarian  mile,  or 
seven  English  miles,  distant  from  Chtemnitz,  and  is  not  wrought  in  at  pfesent. 

There  is  a  vitriol  mine  in  these  hills  near  the  gold  mine ;  the  earth  or  one  of 
it  -s  reddish,  and  sometimes  greenish.  This  earth  is  infused  in  water,  and 
after  three  days  tlie  water  is  poured  off  and  boiled  seven  days  in  a  leaden  vessel^ 
till  it  becomes  a  thick  granulated  whitish  substance,  which  » afterwaida  le- 
dooed  to  a  calx  in  an  oven,  and  serves  in  the  nudung  of  aqoafortis»  or  the 
separating  water  used  at  Schcmnitz. 

They  have  divers  ways  of  taking  the  gold  out  of  its  ore;  by  burning  the  ore, 
by  melting,  by  adding  silver  ore  and  other  minerals,  sand  and  lead ;  as  they* 
find  the  ore  in  a  floid  or  solid  stste.  Bat  to  avoid  prolixity,  I  will  set  down 
that  way  only,  which  they  proceed  in  without  lead.  They  brenk  and  pound  the 
ore  in  water,  very  fine;  wash  it  often,  and  lay  it  in  powder  upon  cloths,  and  by 
tlie  gentle  oblique  descending  of  the  water  over  it,  and  tlieir  contmual  stirring 
it,  the  earthy,  cbyish,  and  lighter  parts  are  waidied  away,  white  the  heavier  and 
metalline  remain  in  the  cloth.  Theae  cloths  are  aftorwards  washed  clean  m 
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several  tubs,  and  the  water,  after  some  settling,  poured  ofF  from  its  jedimeni ; 
which  sediment  is  again  washed  and  stirred  up  in  several  vessi'ls  and  troughs, 
tQl  It  length  they  sprinkle  quicksilver  upon  it,  «ad  kiwid  it  wdl  together  for  an 
hour,  and  then  washing  it  agaia  in  a  wooden  vessd,  after  the  teparatiiig  of 
iTiuoh  of  it  which  the  quicksilver  touches  not;  hv  ^tnVing  this  vessel  nguinst 
their  leg,  they  bring  the  gold  and  quicksilver  together,  in  an  atnalgama,  to  one 
comer  of  it.  From  thU  amalgama  they  strain  as  inacb  of  tbe  quicksilver  as 
they  can  throi^  coarse  doths  first,  and  then  throogh  fine :  they  put  the  mass 
remaining  upon  a  perforated  plate,  which  they  set  over  a  deep  pan  placed  in  the 
earth  ;  in  the  bottom  of  which  pan  they  also  put  quicksilver :  This  pan  they 
cover  and  lute  the  cover  well,  and-thcn  make  admnxMl  fire  upon  it;  they  drive 
doana  the  quicksilver  yet  remaining  in  the  gold  to  the  rest  in  the  bottom  of  the 
pan  ;  then  takii^  out  the  gold,  thcy  east  it  into  tbe  fire,  that  it  may  atill  be- 
come purer.* 

Concerning  the  silver  mines,  there  are  divers  of  them  at  Schemnitz  in  Hun- 
gary, sa  the  Windschacht,  the  Trinity,  of  St.  Benedict,  of  St  John,  of  the  three 
Kings,  and  several  others  of  lesser  note.  The  chiefest  and  most  wrought  art; 
those  of  Windschacht  and  Trinity.  They  have  no  river  here,  but  much  water 
in  the  mines,  which  is  a  double  inconvenienoeto  them,  viz.  to  want  water  above, 
and  to  be  glutted  with  it  under  ground,  so  that  they  are  constrained  to  send 
much  of  their  ore  to  Hodrytz  and  other  places,  where  are  small  rivers,  by  which 
their  bellows  and  hammers  may  be  moved,  their  ore  pomuled,  w  ashed,  and  other 
works  requisite  perlbrmed^  Nor  do  they  want  engines  to  pump  the  water  out 
of  the  nunes,  moved  by  wheels  drawn  about  continually  by  horses,  13  horsesat 
a  time  to  each  wheel.  In  Windschacht  mine,  deep  in  the  earth,  is  a  large  wheel 
of  13  yards  diameter,  turned  about  by  the  fall  of  subterraneous  wate».  This 
wheel  moves  engines,  which  pump  out  the  water  from  the  bottom  of  the  mine 
up  to  the  cavity,  wherein  this  whed  is  plaoed.  The  water,  wMch  moves  this 

*  WUluD  these  few  yean  great  improvemente  have  been  made  by  Baron  Bom  and  other  mclaUur* 
^•(■b  B  Him  aaadgHBStioii  of  gold  and  lilver  am.  Tbe  tavuip  which  reanit  from  these  improve- 
meoti  are  Inunenae,  not  onlj  in  respect  to  the  recowry  of  the  quickaflver  emploTed  in  the  amalga« 

nution,  bat  also  in  regard  to  fuel  and  labour.  In  Bnron  Bom's  proccn,  the  combination  of  tlia 
cjuick'iUvpr  viith  the  pfeciout  metal*  wa»  affected  in  ccip[>er  vcs-;i-ls,  alJcd  by  a  moicr.itc  lical  ;  biil 
JMr.  Gellert  found  that  thiaoMnUiMtioo  might  be  accomptithod  without  the  aid  of  fuel,  by  tritunt- 
qgdMpivpmdaietwtth  qnickiiifvr.  b  woofen  qrUoMed  chuna  pmvided  with  pwfaaicJ  wl- 
ifon  pistons,  niov«?d  qoickly  up  and  down  by  a  craiik  molioti.  From  the  ainalgama  obtained  in  cither 
of  these  ways,  the  tuperfluou*  qiucksilrcr  >»  scpaiated  by  pressing  it  with  the  haud»  through  a  strong 
linen  bag;  the  other  portion  which  remains  in  the  amalgania  balls  h  expelled  from  thctu  by  distilla- 
tion  perdesceonua  incact^iroa  pott,  the  lecetving  pot  being  oanuantljr  cooled  by  cold  water,  6x  lb* 
eanlHMdaoof  dieqskMwf  wpour. 
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wheel,  falls  no  lower  into  the  mine,  but  passes  away  through  acuniculus  made 
on  purpose,  through  which  both  this  and  the  other  water,  pumped  from  the 
deepest  parts  of  llie  ndne,  ran  out  together  >t  the  foot  of  a  hill. 

TMnity  mine  is  70  fathoms  deep;  built  and  kept  open  with  undennirk  at  e 
great  expense.  Much  of  this  mine  being  in  an  earthy  soil,  the  ore  of  it  is 
much  ecteeooed.  Divers  veins  lie  north }  and  other  rich  veins  run  to  the  north- 
eut*  Whtoatiro  vemioiow  one  aiMtber,  they  esteem  it  fbrtunate,  Sothatall 
vans  of  ore  keep  not  the  same  point  even  in  the  sbibs  ninei  which  would  be 

he]'}  to  discover  them  ;  but  they  (lave  no  certain  way  to  know  either  which 
way  tli^  run,  or  whexe  they  are,  till  by  the  industrious  persevering  in  the 
labour  of  the  ndnes  they  are  at  last  found  oat.  They  use  not  the  viiguladivioB, 
but  dig  always  as  the  adventurer*  desire.  They  showed  me  one  phux,  wfateh 
thrv  had  digged  straight  on  six  years,  when  the  ore  was  but  two  fathoms  distant 
from  the  place  where  they  first  began:  And  in  another  place  th^  digged  12 
years  outright,  and  last  found  a  «dn,  wfaidk  in  a  short  time  paid  their 
charges. 

There  is  often  found  a  red  substance,  which  grows  to  the  ore,  called  cinna- 
ber,  cinnaber  of  silvef,  cinnabaris  nativa,  minium  nativum,  or  berg-cinober;  of 
wiiteh  I  have  sent  you  some  by  itsdf,  and  some  also  sticking  to  the  ore.  This 
substance  ground  down  with  oil  makes  a  vermilion,  equal  to,  if  not  suipesiiiif  , 
the  cinnaber  made  by  sublimation.  I  discovered  a  sulphur  in  it,  by  casting  it 
upon  a  hot  iron-plabei,  on  which  it  burned  blue.  Whether  it  also  contains  q  uick- 
rilver,  I  have  not  tried,  hceauBe  I  would  not  diminish  that  small  quantity  here 
sent.  The  miners  say  they  meet  not  with  apy. 

There  are  also  foun  l  in  these  mines,  crystals,  amethysts  or  amethistine  mix- 
tures in  the  cleds  of  the  rocks,  and  sometimes  nigh  or  joined  to  the  ore  ;  m 
dso  vitriol  naUirally  crystallized  in  the  earth  in  divers  of  these  mines,  and  par* 
ticularly  in  a  mine  in  FsvKlisa-hill  uhr  Seheronits. 

As  there  is  '^rmt  variety  irt  the  silver  ore,  as  to  its  mixtures  with  earth, 
stones,  marcasite,  cinnaber,  vitriol,  &c.  so  also  in  its  richness,  some  holding  a 
great  proportion  of  silver  in  respect  of  other.  A  hundred  pound  weight  of 
ore  sometimes  yidds  but  half  an  ounce  or  an  ounce  of  divers  eomietimee  % 
ounces,  3,  4,  5,  and  unto  20  ounces.  Wliat  is  richer  is  very  rare  ;  yet  some 
has  been  found  to  hold  half  silver,  and  I  have  seen  of  it  so  rich  as  to  be  cut 
with  a  knife. 

As  Chremnita  gold  ore  has  silver  in  it,  so  asoet  of  the  SchemnHi  silver  ore 

holds  some  gold  :  which  they  separate  by  melting  the  silver,  then  granulating 
it,  and  afterwards  by  dissolving  it  in  aquaforUa^  whereby  the  gold  is  left  at  the 
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txtttom,  and  is  aftentatds  melted  ;  the  cqaafortu  is  disUUed  from  the  silver^ 
and  wrves  again  for  iMw 

The  tahrw  then  sepuiilad  fiom  lit  its  former  associates,  is  sent  lo  CliMianitS) 
where  they  coin  It  Into  pieces  of  a  mixed  metal  (which  is  the  common  jnotiey 
of  the  country,)  after  this  manner  rThey  melt  it  with  about  the  same  quantity 
of  copper,  wd  ran  it  trnto  bm,  which  they  beat  out  x  then  loAming  them  in 
the  fiiC)  drnr  them  out  to  an  exact  thinness  between  two  steel  wheels :  then 
they  cut  them  out  into  round  pieces  with  an  instrument  like  a  sIioemalLer's 
punch,  and  then  boil  ttiem  with  tartar  and  salt,  shake  them  in  a  sack  with 
•mdl-Mal  and  water,  dry  them  tn  a  fcatUe  perfccated,  and  afberwanb  they  an 
drawn  betMen  two  wfaedi^  in  whidt  littynuin  th^iliinp« 

Some  Inquiries  relating  particularly  to  the  Bleeding  of  if  ainuts ;  sug-^ 
gttted     Dr,  Ezbrbl  7\ms,  m.a  hetter  to  Ae  EdUor,  Mwdt  9S, 

In  theK  inqoiries  then  is  noddng  anfficiently  interaating  for  ancslnct 

Extract  of  a  Letter  from  Francis  H^illoughby,  Esquire^  to  the  Edi^ 
;  .40r,  cmkAmg  tome  Oft^ermtfjbm      U$  nude  on  mme  Ifycamen 
.  Treut  the  Black  Poplar,  and  the  Walnut :  as  also  hi*  Thought* 
Oma  the  Dwarf  Oah,  tmd  the  Stellar  H$k,  dueribcd  m  N»  Sf, 

N^  59,  p.  1199. 

I  am  sorty  I  cannot  return  you  a  better  answer  to  yours  of  March  19  ;  the 
experiments  which  our  leisure  has  since  permitted  us  to  make,  beiiig  not  suffi- 
cient to  fonnd  a  new  hypotheaii  on,  to  confirai  Dr.  Tonge'e.  Since  the  leaves, 
have  been  unfolded,  we  have  observed  the  sycamore  after  several  frosty  nights 
to  bleed  afresh  in  the  morninc;',  soon  after  sun-rising,  when  it  had  ceased 
•everal  days  before :  though  llus  must  not  be  understood  of  all  sycamores,  but 
of  some  only  that  an  non  sensible  and  observant  of  thewcadier. 

April  3  and  4,  all  the  sycamores  quite  ceased. 

The  5th,  being  a  very  white  frost,  they  began  to  bleed  about  eight  o'docJc, 
and  ceased  towards  noon. 

Thegth,  lOth,  ISth,  I5lh,  they  bled  again. 

Tlie  10th,  nth,  14th  were  not  observed. 
'  The  lOth  they  bled  not,  it  bp-ne  rainy  and  the  sun  not  shining. 

From  the  observations  we  have  hitherto  made,  we  think  it  may  be  certainly 
inferred,  that  a  noraiag  sun  after  a  frost  will  mdce  all  the  bleeding  tribe  Ueed 
afresh,  though  thqf  had  before  ceased;  and  that  thb  ncwUeediag  tomids  the 
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bleed  after  a  frost,  yet  furtiirr  in  ihc  'ummer. 

I  ohw-rv<-d  last  year  in  August  a  copioes  and  «pontaaBOUi  cmuUtion,  vpry 
UIk  Ueedmg,  of  a  vific<w8  yellow  juice  Gui  <>f  die  l)ud^  Qur  - 

■  Jmif  Irrnn  lilftfil  hfr^-  '-^ — y 

Tbe  stnr-fieh,  iti  tlie  last  Transactions,  is 'the  ftdk  .otHMBWHW  IUmMbIIa 
fif»t  described  by  him,  and  Biuoe  by  other  naturaliata. 

■  'ihme  is  oo  aucb  dwarf  oak  im  Old  JBaglaixi,  growing  wild,  oa  was  sent  yoa 

Hem  Bn^mA,  air  in      od>er  country  where  ^e       taeii,  tiniew  it 
be  the  -iIeK  coodfera,  wvbich  is  a  low  shrub,  bearing  arortit^,  itnd  hut 

n  prickljf  leaf  like.ho%.  if  itfwoye  Hm,  it  Mill  be  » lnoMBrcMM  ^i§emuy, 

'  I.  Job.  Sig.  Eliholtii,  Elector*  Brmdenbiiig.  IMCe^*  Cljsnntica  JSma, 
nve  Ratio  in  venam  •ectnn  MedioMiienti  immittendi.  Co1oni«  Bfindebww 
gicas.   ^iiS7,  •«>. 

The  title-page  of  this  buolt.,  but  very  lately  arrived  in  England,  shows  this 
to  lie  4ie  weend  «(Btioii^  waA  «he'  wtfimr  in  the  eDnf9aAMi  «f  ^  tefls  Ae 
leader,  thet^'firBt  edttkm  thereof  was  publisbed  in  l(S65,  at  which  time  he 
^inns  there  had  been  Tiothinfr  prmted  (for  nugrbt  he  knew)  either  by£ngliah, 
JVcnob,  or  Italians,  of  Lbia  arguo^nt.  «<ducb  we  thai!  aoswer  Jby  Qe^bakig 
the  candid  reader  to  what  hM  been  uai  already  on  infb^qg  mitiiai  tiqppni, 
and  transfusing  hlood,  in  several  of  thc^  Tracts,  as  Number  7j  P<4S«  Nam-  ^ 
ber  20,  p.  128,  Number  22,  p.  143,  NamT)er  35,  p.  24(5. 

II.  NicdIaiHoboVeni*^natomiaSecundinaBHumanaejl71trajccti.  l66g,8^o, 
Thit  anChorlntenduig  to'inquire  more  narrowly  Into  all  the  particular*  oooii 
Mnung  human  generation,  premises  these  obtervations,  touching  ihe  huimn 
secnndine,  lately  made  by  himself,  and  accompanied  with  15  ncciirate  fchemes, 
drawn  by  his  own  hand,  and  representiiig,  first,  in  a  female  foetus^  the  placenta 
Uteri*  together  mth  the  membrane*  and  *tring  on  both  iide^  where  the  aame 
raqpects  the  utierateaweU  as  the  liaBlii*,  and  rmhv  pirticular^  the  membrane 
amnion  aefered  from  the  pbccnta,  and  the  veaaels  ninaing  through  the  other 
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•  Thi»  Dutch  aoalooiut  aod  pbysician  «ras  born  itl'l-vr'n;  In  iC52.    He  held  a  rBKiiial  profcs- 
lortbip  at  Harderwick.    He  was  author  of  ibe  loUowio£  trcatiaeg  t  Uiictuii  SairvalU  fi^iiasut  in  la* 
■  G*m  proiractufi,  iS62 1  *""*Tniiff.lianinJirn  Hamaiw,  l6(i9,       again  with  coDiidcnble  nwjb» 
T  tiona  l675);  AnatomiaScciindinaEVitulixkK^  lfi70}Medidi»Pi9mloj^  Htriiakea'aAoa*- 

UHnical  I^scriptMotoftbe  Seciiodinesace  deenMdmcdleBtwdiki}  llie^imt  am  neat  and  acciH 
I  i  e^radnnm^grUMdf.  FkeftmltalHii -tteitiiB  taV^jM^mmi  Owia^*  WiMl^i 

^■•^^^F^^^*  ^^^^^  »  ^  • 
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membrane,  chorion ;  then,  that  portion  of  the  string,  wherein  the  hnfew, 
fneqiKiTitii'S,  ami  contorsions  of  iVei  ineinbrane,  tog^ether  with  all  the  contained 
vessels  in  their  proper  situation,  are  ob&erved ;  next,  the  nincula,  appearing- 
■omewfat  promiiMmt  in  one  of  the  arteries,  by  wMch  may  easUy  be  found  the 
passage  of  thebkwd  to  the  placenta,  and  its  difficult  regress  towards  the  navel 
of  the  foetus ;  moreover,  the  interior  subatanoe  of  the  placeRla,  and  idt  the 
nmificstrona  of  the  reins  and  arteries. 

Secondly,-  fai  a  nude  feetoa  a  review  of  all  the  ftwiner  parHcuhirs,  together 
with  sex'eral  differences  from  that  of  the  female. 

To  these  obsen'ations  is  subjoined  a  collectton  of  Ift^rrs,  written  bytfaia 
author  to  divers  learned  men,  touching  generation,  with  their  answers. 

HI.  Job.  Lodov.  Gattsii,  M.D.  Goraffiorom  Hiatoria.  fVancofbrti,  1 669. 1 2mo. 

In  this  history  the  author  affirms  to  have  digested  both  what  has  been  de- 
fivered  of  corals,  and  what  himself  has  obser%cci  and  tried  of  that  curious  pro- 
duct of  nature.  His  opinion  is,  that  coral  is  formed  out  of  a  glutinous  juice, 
whidi  being  tamed  Into  stone  hy  a  salt,  AaaaSSmg  m  it,  rises  op  m  the  form 
of  a  shrub ;  the  salt  being  the  cause  msikes  plants  spread  into  branches.* 
Tfie  places  of  the  production  of  coral  he  names  to  be  the  Red  St  n,  the  Per- 
sian Galf,  the  Sicilian  and  Neapolitan  shore.  Some  of  them  are  red,  ottters 
white,  others  bladd^.  To  tins  account  he  annetct  various  preparations  made 
of  them :  as  alt^o  divers  solutions,  of  which  he  ddivers  one  as  an  excellent 
dissolvent  both  of  corals  and  pearls,  made  of  very  well  rectified  spirit  of  ^nlt, 
tDgested  and  freed  of  its  corrosireness,  and  then  mixed  vrith  good  spirit  of 
wine  dtstined  amff  broi^ht  over  the  dembic.  ' 

l^e  Aimoer  of  Mo7U.  Mariotte  to  Mons.  Pecquet,  concerning  the 
Opinion^  thai  the  Chorokks  i$  the  principal  Organ  of  Sight. 

Srv-r  have  in  your  answer  teen  the  reaaons  which  hinder  you  Seem  be- 
lieving that  the  choruides  is  the  principal  organ  of  sight ;  but  though  th^ 
were  very  acute,  and  carried  a  great  deal  of  probability  with  them,  yet  I  did 
not  find  them  strong  enough  to  oblige  nie  to  grant  back  again  this  pre- 
eminence to  the  leUna. 

You  say  in  your  first  objection,  that  if  the  sclerotis  and  the  choroides  be' 
(iaken  away  from  an  eye  that  ia  very  fresh,  and  the  retina  be  left  distended  on 

•  Thi»  explanation  wfUi»lorrr:i''an  -f  conb  U  very  tumtiifactory.  It  it  now  known  that  coral, 
tamcba  are  the  b^Mttlaouor  a  pet^-uliar  tiibe  afpalfpooi  aniioalt  toefbjtet,  and  that  tbe  gfomtk 
oftheae  braochet  kcrp*  pace  with  the  growth  lAd  iganMi|ilkatiwi«f  As  inhaWting  aaiouli. 

^  Set  Ho,  iSf  p.  243>  lie  ei  thm  volunie. 
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the  TitiWH humour,  one  shall  not  he  Mr  to  <;cr  well  through  this  membrane ; 
whence  you  conclude,  that  it  is  not  transpyent  enough,  to  let  so  much  l^bt 
as  is  sufficient  fur  viaion  to  pss  upon  the  chorcndeft.  - 

In  my  opinion  there  is  a  good  icuon  to  doubt  of  this  consequence,  as  there, 
may  be  a  great  deal  of  difference  betw  een  the  retina  of  a  dead  animnl,  after  it 
has  been  exposed  to  the  air,  and  that  of  a  living  animal,  while  it  is  exactly 
shut  up  between  the  vitreous  humour  «nd  the  cboroidies.  Ufierent  disposi' 
tions  ortUnarily  dionge  the  qualities  of  ihingi}  fat,  which  is  tnosparent  when 
mdted,  grows  opaque  when  cold  ;  and  the  tunica  cornea  of  an  eye  being  held, 
some  hours  in  one's  hand,  in  a  hot  air,  grows  thick,  and  a  little  after  entirely 
opaque.   But  that  you  may  be  persuaded  that  the  ehoroida  b  waSBamAf 
enlightened  in  a  living  mimal,  yon  must  take  the  eye  of  an  ox,  newly  killed, 
while  hot,  and  cut  it  in  two  in  such  manner  that  a  good  part  of  the  vitreous 
humour  may  remain  extended  on  the  retma;  then  you  shall  see  distinctly  the 
colours  of  tlie  choroides,  the  basis  of  tlie  optic  oerr^  the  trunk,  of  the  Ktde 
vwds  which  proceed  from  thence,  and  their  diapeniim  through  the  thickness 
of  the  retina,  with  so  much  perspicuil) ,  tliat  you  caimot  even  discern  whether 
there  be  a  retina  beyond  the  vitreous  humour  or  not.   Hence  you  may  Judge,< 
that  the  light  which  the  objects  send  to  the  choroides  ia  mora  than  anffident. . 
for  vision,  seeing  thet  being  much  weakened  by  the  reflection,  and  by  a  aeoond 
passage  through  the  retina  and  the  vitreous  humour,  it  is  yet  Strolig  CQOl^h 
to  form  a  clear  and  distinct  vision  of  the  choroides  in  our  eyes.     •  ^ 

Your  second  experiment  to  prove  the  opacity  of  the  retina,  which  ia  toput  it, 
into  water,  is  also  extienwly  deoeitfuK—Far  you  make  no  doubt  but  the  hya-, 
loides,  which  envelopes  the  vitreous  humour,  is  perfectly  transparent  ;  yet,  if 
yott  lay  in  a  dish,  lialf  M\  nf  water,  part  of  the  vitreous  humour,  tlie  parts  of 
the  hyaloidcs  which  stick,  to  it  will  appear  whitish  and  thick,  like  a  spidei^a  wdi» 
ahhoogh  the  vitieous  humour  do  still  retun  its  transparency.  It  is  not  then  a 
Sttilideut  proof  to  know  whether  the  retina  be  opaque  in  a  living  animal,  by 
putting  it  into  the  water :  and  by  what  trial  soever  you  make  of  it,  after  it  has. 
been  exposed  to  the  air,  you  can  draw  no  consequence  to  pmvediat  it  ia  opaque 
in  ito  natttial  ctateg  ibr  the  crystalBne  itself  becomes  a  little  Uuckisb  hi  wateiv. 
and  if  it  be  left  there  some  time,  orespoaedtothefioet,  it  becomes  ^te  end 
opque  like  snow.  ^  . 

It  is  therefore  neoeisary  for  resolving  our  difference,  and  for  knowing  with 
oertainty  whether  the  light  of  objects  pass  almost  all  entire  to  the  choroides^ 
or  whether  it  is  almost  all  intercepted  by  the  retina,  to  bring  observations  made 
on  the  retina  and  the  choroides,  while  they  are  in  their  natural  state,  as  1  shaU 
do  in  the  following  experiment. 
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Haeeby  night  alighted  candle  very  near  your  eyes;  and  cause  a  dog  8  or  10 
paces  distant  from  the  candle  to  look  upon  you,  then  you  will  see  in  his  eyes  a, 
light  sufficiently  bright,  which  I  hold  to  proceed  from  the  reflection  of  the  light . 
lif  the  candle,  the  image  of  which  i»  pnntod  onthe  dKiroides  of  the  dog,  which 
fc*w»iy  much  whiteness  and  lustre,  causes  this  very  strong  reflection  ;  for  if  it 
proceeded  from  the  crystalline  or  retina,  the  same  appearance  would  be  seen  in 
the  eyev  of  nteOy  birds,  and  other  auunuls,  who  have  the  choroides  biacii,  whicu 
it  not  fiMUid  lo  by  UB.   It  is  therefore  muufeat  by  thie  ezperiineiit,'  that  the 
ImmiKNlt  ny*  p*ss  with  considerable  force  as  far  as  the  choroides,  and  that  the 
retina  receives  very  little  impression.    Now  this  appearance  i-^  made  thus:  the 
little  picture  of  ttic  candle  which  is  upon  tiie  choroidea  of  the  dog,  (where  is  the 
foem  of  the  cryatalline  end  other  homoon  together)  aendiqflr      becfc  thfough . 
theie  himovrs,  makes  its  reciprocal  focus  towards  the  candle,  and  by  oonse- 
queiKe  the  eyes  which  nre  near  to  the  |X)int,  where  these  ray*  reooitC^  ought- 
to  aee  tlte crystalline  ot  the  dog  very  much  illuminated. 

I  beliete  that  dnkneiB  ia  not  ebsahitely  neceenry  for  Tirfon,  hot  onlj  ibr  a 
T^ypng  vision :  nor  that  the  picture  of  ohjects  ouglU  to  be  expressed  on  the 
organ  of  vision;  for,  it  is  sufficient  that  the  rays  of  each  point  of  the  objects  be 
leooited  in  a  distinct  and  separated  point,  acooruiiig  a^  ihey  answer  one  another; 
and  yoa  will  easily  agree,  that  as  a  oonvei  glass  makes  the  image  of  the  sun  ap^. 
pear  on  white  paper  with  a  great  deal  of  brightness  and  light,  and  on  black  paper  , 
very  obscurely  ;  although  black,  paper,  which  soon  takes  fire,  receives  a  great 
deal  more  impression  than  white ;  so  the  rays  of  illuminated  objects  do  reunite 
on  a  .whitish  choroides,  and  express  there  a  viriUe  pietqie^  and  on  a  dsrit  cho- 
roides a  very  obscure  one,  and  which  cannot  be  seen  :  but  then  the  in^HCBsion, 
is  also  mnrh  stronger  in  the  black  than  in  the  white  j  and  this  is  the  cause  why. 
men  and  bird»  see  better  and  more  distinctly  than  the  greatest  part  ut  other 
aaimab;  for  their  dioraldeabdng  blade,  and  hf  eonsequenoa  wj  aensilile  of - 
light,  they  contract  mudi  their  pupil  or  sight- hole  of  the  eye,  which  makes  the- 
lajt  that  pass  there,  from  each  point  of  the  object,  to  be  all  very  near  the  axis 
of  the  crystalline,  and  to  reumtc  more  exactly  in  a  poitit  thau  la  the  eyes  of 
most  other  animals,  wUdi  havethdr  dwroideswlnte  towards  theasis  of  sight,, 
and  by  consequence  less  sensible  of  light,  who  in  recompense  can  very  much 
dilate  the  pupil  of  their  eyes,  when  they  stand  in  need  of  a  great  light;  but  also 
their  sight  is  not  so  distinct,  because  the  rays,  which  fall  on  the  extremity  ufihe 
crystslline,  intenect  the  aiis  too  near  in  their  refiraetioa. 

It  is  true,  that  to  supply  in  some  sort  thisdefect,  they  have  a  little  crystalline 
in  the  middle  ot  the  great  one,  and  thi*;  Itttle  cry "^tnl line  being  of  n  more  spisB^ 
consistence  tliaa  the  great  one,  its  rciractiou  m  also  more  stiong,  and  makes  the 
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rtys  wWch  dctrAe  froiH  one  poiiit  hi  iW.  rt^iis;  arxt  |>««  Hitr  lbe  centre  of  the 
rt-ystallitie,  to  refract  rtiorc  than  if  there  had  been  but  one  rry«ita4l!tie.    And  by, 
these  meaM  the  greatest  part  of  the  rays,  which  (all  upon  the  extremity  of  tkeie 
peuttrytluBAhtt,  iaSeneeiVk&*t\»i  whwheafuefrdMir^ttwbeleMooafttM^: 
aiUhough  it  be  never  so  distinct  as  that  of  men  and  birds,  which  have  but  ana. 
crystatHne.    Fishea  have  also  n  flonblc  crystalline,  for  olhenvise  tlieir  sight 
Would  be  more  confused  than  thut  ot  other  animala  who  live  in  the  air,  for  their 
drj*Mmh6«igwflheiMtt  the'n^  cat  Ihfe  Mi«  more  uneqtudly  thtu  if  it  twr* 
lenficular,  and  it*  conveiities  were  of  a  greater  sphere ;  and  it  ojight  neoeMorHy 
to  he  spherii'a!,  because  the  refraction  of  the  ravs,  which  pass  from  the  water 
into  the  crystalline,  is  very  sniaH,  aud  would  make  its  focBl  tod  far  (iutaut  if 
tii0  tstyitMuMi  W6f6  tenClciriib'* 

The  difficulty  of  your  second  objection  proceeds  also  from  an  ambiguitf  of 
words,  arid  consists  in  knowing  whot  we  are  to  chH  that  which  has  a  (^reat  cooti- 
nuity  and  communication  with  the  brain.  My  hypothesis  is,  that  ihe  iienres 
are  aO  coated  A  the  pia  mater,  (*liieh  envelopes  all  the  ipiaal  marrow)  aad 
have  with  it  the  same  continlil^of  fibres  ;  so  that  if  these  nerves  be  never  ao- 
little  rfioved,  the  itwprtjssion  is  carried  to  the  brain  by  the  continuity  of  these 
fibres :  And,  whether  it  be  that  the  tekturt  is  ditferent  in  nerved  of  ditiereat 
i6iU0t{  or  tint  ffoy  cootaiti  aome  spuitAMia'  laiaon  whiolk  detuuiiiw  their  smmm- 
tkMti  by  some  difTerenoes  they  hsvre  aittbf^  tinantadvea  {  it  ii  certain,  that  the 
nerves  df  sight,  in  whdt  manner  Soever  they  are  moved,  represent  ookKuaaHid 
light,  those  of  hearing  sounds,  and  those  of  the  touch,  p^s,  Scc^ 

VHM  ^  dKHddes  1ft  ati  expetnton  and  Afotatbn  ^  tiletiiir  ihittr,  «Moli 
eAVtibpeS  Ihtftmally  the  optic  nerve,  and  which  come*  both  the  tuberosity  of 
the  spinal  marrow  by  a  continuity  of  fibres  ;  whence  it  follows,  that  how  little 
eoevcr  the  choroides  be  touched,  the  impression  may  be  easily  coAHnunicatod  t» 
tine  Mb  i  and  thA  Ale  ttine  thing  ma}'  be  Said  t^'  the  retiM,'  tti»r«  fnost  to» 
liUie  dUlMel  in  the  optiti  nerve,  throiqjlk'  wtttsh  the  Miiia'  in  ics  proper  sub- 
stance extends  iCs^f  to  this  tuberosity  by  a  ertHtiniiity  of  i\bw9,  whioh  is^iMt 
seen ;  and  yoo  are  constrsmed  to  say,  that  there  are  Httle  filaments  oi  nme»' 
mrfnehcodw  hwH  tlitt  iitfetiof  of  ^  optic,  and  expand  lAein«lv«s  Hiraai^  tlw 
netiB%  which  have  this  conlinoity ;  but  if  there  v/iit  rtiese  fUaments,  they 
sliddld  spread  themselves  through  the  retina,  as  frwn  a  centre  to  a  circumfer- 
enoe,  and  should  Ue  doier  together  near  the  optic  nerve  than  a  good  way  4m^ 
ther  in  the  retina,  which  fcevtertheleia  i«  not  efctenverfto  be  the  cite. 

Besidtl,  if  you  thrust  &  pin  through  the  thickness  of  the  feting  yno  will 

often  meet  Witli  fllaTTipnts  ;  Ivnt  if  vnn  I'^ok  on  thcTi  thTOi^fh  h  convey  flnss, 
yt)n  will  discover  that  the^  end  in  little  vessels  of  vt  ins  atid  arte  les,  which  ar* 
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^-thexetines  jnWJiWy*  if  tbcye  were  ^tpqrrfls,  jwh  migij>tf»»»dvthejn  in 
AhB>8«i9«  fia«»n«r,  fyud  Uiey  woaU  «tap  ibe  pin,  nticfi  ll)e>  ar^ ^  Mkwd  sgnn 
as  the  r#le  Mifltf 4Wili4ieP|rou  aay,  that  oae  nwy  di0^'H|g«Wi  diQK  ilmwols 
40  th*C  «wter#  .because  the  rest  of  the  retina  disappears,  that  is  repugnant  to  expe- 
[ri<>n(x>  andAo  what  yau  h^vec  said  befojre,  viz.  that  r^iitui  ma^  be  seen  ^1 
'Stbtte  in  itihie  water,  and  iwiiboMt  tianaparency ;  and  you  ougl<  to  show  tbcae 
^laaMUlMi  Vt  dtaOilhtM  >a|lg<hW[*fer  a  thing  invented  at  pleaaure. 

ICoiii  bring  after  that  two  experiments,  tlu  fii  sL  if  which  is,  that  if  an  aper- 
Itiire  be  made  m  the  upper  part  of  Abe  eye,  we  may  disopwr  the  piptur^  of  tins 
•db^ects  m^iht  aalerior  siuCace  ol'  4]i0fattnB«  but  if  Ihis  aperture  be  made  i«  tjie 
«fcilia  fi  Ite  i^fl*  #ie4M]neo«iR  ^umotur  will  run  tunica  cornea,  .«ib4  maim 
twraoktes,  which  vnll  hkhJer  the  picture  from  being  tlirtinet;  besides,  he  that 
■ioaV.s  in  at  this  aper luce,  will  bnu^  tbe  roys  4if  Jthe  objoct  from  paMiqg  tntp 
(the  eye,  and  he  ^ball  see  .n<^ng  thece1>nt  hisovn  hm^.  But  tf  you  mean, 
Mliflt  iliiBi«ai8a«o^nea4hoiM  «be  dboRy  token  off,  ihefe  wUI  ncft  tban  to  dii^ 

lance  ODOugb  between  (he  cryatallinc  and  the  tx  tinn  to  make  the  picture  dis- 
ji'mct.    In  coaclusion,  i  do  iiot  believe  thiscxper.tmant  p«{i'beawile,  noobjjns 
fthat  it  is  to  l«idj«ceco»]«  whetber  tim  picture  be  foanei  qq  the  ant^^iaQr  gr 
. pitoiariMinfcce^if  Jfae  i«6aa.  ««naa«he  iWcfaiess  of  it  is  leaattkaa  half . a Ihw* 

thetUth  part  of  an  inch;  and  there  is  reason  to  believe,  that  you  have  trmted 
to  the  report  of  some  otlier  cooceoung  tbi»  fisperiintjit;  or  tbatyou  have  be- 
lieved ibe  tfriageaMrhKfa.ii|]|)en- tin  tj>e<eycatto  the  mtioa,  wWeas 
llMgrfriMMkiiwitlieraMBtioo  Made  «M(tte 

iom  aecoiMl  experiment  is  true  and  easy  to  be  made,  but  accorriling  to  yoD:k 
arere  impossible  ;  foe,  ainoe  you  hold  that  it  is  on  the  interior  part  of  the  retkm 
ihatftbe  picture  isseen,  Andlhat  yoiijha.ve  dsewbere  aaid,  that  one  cannot  weU 
■w  imw^gh. tlfiaimewlw— a,  k-foUoarsitet  you  flaomt aae  thkpetave  thraogh 
ihe  ttrickness  of  the  retina  ;  but  because  1  believe  there  remains  tEuisparency 
wniifrh  m  that  part  of  the  petiou  which  is  not  exposed  to  the  air,  I  doubt  not 
but  ttic  picture  may  be  Men  on  the  poaterior  part  . of  rt,  after  it  is  become  sufii- 
nmUfy  lOfmqim,,  HaOB^  in  a  Xmng  amntl  tthis  ifktam  {mmm  aa  finr  aa  tha dto- 
roides,  as  it  bas  been  already  proved  ;  and  if  the  retina  itself  were  taken  anqr, 
and  fthere  remained  only  the  vitreous  huioaur,  fou  might  notwithstanding  see 
^e  inverted  picture  of  tiie  windows  toward  the  bottom  of  the  eye,  if  you  beM 
it.at-ahe  :laidier«iila  of  the  noam,  injdM/tame  4B|aBiaer  aa  the  pictiire  U  to  lie 
seen  in  the  focus  of  the  spherical  glass-bottle  filled  with  wnter,  though  it  seem 
to  be  on  the  exterior  surface  of  the  gloss,  andiiy  cpmequence  ttua  expeckiient 
pcoves  oat  the  opacity  of  tbc  retina.  '  ; 
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that  the  retina  was  about  half  ti  line  in  thirlrncss,  and  not  half  a  line  prcciselji 
which  showed  I  had  not  measured  it  exactly  i  but  if  it  were  but  a  quarter  d  « 
line  or  less,  it  niffi«e«  tl»t  it  had  enough  for  the  efiect  I  attributed  to  it. 
You  see  then.  Sir,  that  hitherto  your  cAjeetites  bavtt  been  «Ue  but  very  lightly 

•  to  shake  my  opinion,  nnd  that  the  transparency  of  the  retina  is  well  enough 
established.  Let  us  cofne  now  tp  the  proof  I  make  of  the  want  of  vision  nn  the 
basis  of  the  optic. nem^  It  mist  fine  of  dl  be  agreed,  that  in  this  experiment 

•  dmoat-aft  men  loae  tight  of  an  entire  circle  of  white  paper,  whoee  diameler  is 
aboi;f  the  pth  or  10th  part  of  it<?  distance  from  the  eye!  Now  the  visual 
triangle,  whose  basis  is  the  diameter  of  the  drdej  and  whose  top  is  the  centre 
of  vision,  is  proportioned  to  the  triangle,  whose  basis  is  the  diameter  <^  the 
fkHmm  of  the  ante  on  the  bottom  of  die  eje,  and  the  lop,  the  'laneeenfbe  of 
sight,  which  centre  being  distant  six  or  seven  lines  from  the  basis  of  the  optic 
nerve,  whose  breadth  is  about  of  a  line,  this  basis  also  will  be  about  the  gth 
or  loil)  part  of  its  distanoe  fioin  the  centre  of  sight,  and  by  the  principles  of 
optica,  the  ioiage  of  the  eiide  of  the  white  paper,  lallhig  on  the  twaia  of  the 
optic  nerve,  will  cover  it  precisely;  nnd  because  the  paper  then  wholly  dis.ippear», 
it  follows,  that  all  the  basis  of  the  optic  nerve  is  insensible  of  light ;  whence  I 
conclude,  that  the  choroides  is  tlie  principal  organ  of  sight,  and  that  the  retina 
Sa  oof,  fleeing  it  la  placed  m  ^t  pwt,  and  la  there  apparently  ^Kapoaed  in  Kke 
manner  its  to  the  rest  of  the  bottom  of  the  eye. 

To  elude  the  force  of  this  argument,  you  allege  other  causes  of  this  fault  of 
sight ;  the  first  two  are  almost  like  one  another.  But  it  aeems  to  me  that  you 
aupppae  them  witfioot  any  ground :  for,  aa  I  aaid  before,  theire  are  no  auck 
filaments  of  nerves  to  be  seen  coming  out  of  the  basis  of  the  optic  nerve.  The 
other  cause  which  you  bring,  is  the  trunk  of  the  vessels  which  proceed  from  thf 
basis  of  tlie  nerve.  Yet  you  cannot  deny  but  they  are  very  small,  and  that  ii  is 
very  hard  to  Uteem  the  little  holes  through  which  they  peaa^-  whcn'tfae  nerve  ia 
cut  off  above  its  insertion  into  the  eye  t  and  because  ihey  often  come  out  of  the 
basis  by  two  several  little  holes,  the  diameter  of  each  of  which  does  not  take  up 
tlie  space  of  above  tlie  eighth  part  of  tlie  diameter  of  the  basis;  it  follows,  that 
if  tliereat  of  the  nenw  were  aenaableof  Kght,  we  ahoddnotloae  aghtofapa^ 
per  of  two  inches  diameter  at  most,  at  ten  feet  c'.i -tniKx:  and  sometimes  in  fix- 
ing one  eye  on  a  little  piece  of  paper,  two  other  very  little  ones,  separated  one 
from  the  other,  would  disappear ;  which  is  contrary  to  experience :  for  the 
defrultof  vision  iaoonlhmedi 

Other  observations  I  add,  as  follow  : 

The  first,  which  is  very  common,  is,  that  the  pupil  dilates  itself  in  the 
sluule,  and  contracts  itself  in  a  great  light,  ao^  it  is  very  bard  to  find  the  cause 
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of  this  involuntary  motion,  botby  the  hypotliesis,  that  the  choroiiies  is  sensible 
of  light;  for  then  it  is  easy  to  conceive,  that  being  hurt  by  too  strong  a  vision, 
■  it  may  dilate  or  contract  its  fibres,  whtdi  have  one  continuity  with  those  of  the 
forepart  of  the  uvea,  50  that  it  can  contract  its  aperture,  and  when  not  liurt, 
relax  it  again  :  whereas  if  the  retina  be  supposed  to  be  the  organ  of  sight,,  itwiU 
be  very  difhcult  to  explain  iiow  this  contraction  is  made. 

The  second  i»  that  of  the  glass  bottle  full  of  water,  when  a  lighted  candle  is 
placed  liear  its  focus  ;  for  it  is  easy  to  prove  that  it"  one  hold  his  hand  between 
the  candle  and  the  bottle,  he  wi!l  feci  inore  heat  than  if  he  held  it  in  tlii:  reci- 
procal  focus,  that  is  to  say,  the  place  where  the  rays,  which  have  passed  through 
the  bottle,  make  a  great  image  of  the  flame  of  the  «mdle  appear  inverted  opon 
a  white  surface  opposed  to  it ;  for  I  draw  this  consequence,  that  the  image  of  a 
candle  which  is  paintetl  on  the  choroides  of  a  dog,  as  I  have  proved  to  you, 
makes  a  much  greater  impression  on  the  retina  of  the  dog  than  on  that  of  him 
tiiat  looks  on  it>  and  sees  it  very  bright ;  whence  I  condade,  that  if  the  retina  - 
were  the  organ  of  sight,  this  dog  would  not  see  the  objects  indifferently  en- 
lightened which  are  about  the  candle,  although  at  three  or  four  feet  distance, 
because  they  would  receive  a  great  deal  more  impression  from  ilm  reilcction, 
and  that  a  greater  sensation  obliterates  a  less ;  which  is  contrary  to  experience, 
and  it  is  not  at  all  likely  there  sliualJ  be  such  a  defect  in  the  sight  of  animals. 

The  third  is,  that  the  eyes  of  birds  are  so  framed,  that  the  optic  nen'e,  after 
its  insertion  into  the  eye,  is  inflected,  and  extends  itself  on  the  concavity  of  the 
sclerotis,  aboiit  thebieadthof  twoorthreelioei^  moreorlea^  according  to  the 
bigness  of  the  eyes ;  and  the  length  of  this  fcfleetion  is  covered  by  the  choroides, 
leaving  but  one  little  white  streak  in  the  middle,  from  whence  the  retina  lakes 
its  original,  which  extends  itself  on  the  choroides  through  all  tlie  bottom  of  the 
eye ;  but  it  b  covesed  on  the  aide  of  this  white  streak  with  a  tittle  black  mem- 
brane, as  long  as  the  inflexion  of  the  nerve,  and  almost  as  broad,  which  proceeds 
from  the  pia  mater,  and  is  as  it  were  an  appendix  of  the  choroides ;  and  if  you 
consider  the  situation  of  this  membrane,  you  will  find  it  is  near  the  axis  of  sight, 
and  that  the  rays  of  the  objfltta  which  the  birds  look  on  with  both  eyes  fall  pre- 
cisely upon  it  after  their  refraction.  Since  then,  in  the  place  where  vision  ought 
to  be  strongest,  the  retina  is  covered,  and  that  no  man  doubts  but  birds  are 
.more  dear-sightcd  tlian  other  animals,  you  ought  to  acknowledge,  tliat  the  re- 
tina ia  not  the  principal  organ  of  vision,  byl  that  that  pre-eminence  belongs  t». 
the  choroides.* 


*  The  ■rgflmcDte  ben  ctnplofel  stc  ingeniow,  b«t  If  i»  B»snt  caDvindnc.  Soaie  of  One  am> 

oarnicil  n^OTiimitsre  CRMieout. 
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Caacermitg  ih^  Copper  Aline  at  Hermgroundt  in  Hungary.   By  Dr. 
Edbtamd  BROtm.    N"  o9,  p-  1042. 

ITermgrouiidti»»  Kttle  town,  ritnafeedl  very  high  between  two  hills,  upon  a 
part  of  land  of  the  ieme bhm^  en ndngBriii  imlediMant  from  Newaol*  Is 
Ibisi  town  is  the  mtrance  into  a  lar^  copper-mine,  rery  much  rfiggeti. 

I  went  in  through  a  ctmrculos,  caHed  Tach-'Stoln,  and  continued  divers  hours 
in  Hieiiiine,  and  i^iitai  nnnj  of  die  most  remarkable  plaoei  in  h.  The  steep 
dkaoents  in  thn  mine  are  macle  hj  ladders  or  trees  set  npr^jfat,  with  deep 
nntrhr«;  (^r  Stairs  cut  in  them,  to  sta}'  thtr  (cnA  on.  They  are  not  troubled  with 
water,  the  mine  ijtng  high  in  the  hill,  so  that  the  water  can  drain  away  ;  but 
they  are  molested  with  dost  and  damps.  The  tots  of  this  mine  are  laige  r 
many  of  them  cunnbte;  and  tiie  ereveiyridt;  in  100  pomdsor  ore  thef 
usually  find  20  pottnds  of  copper,  sometimes  30,  40,  50,  and  even  to  6o  \n 
the  hundred.  Much  of  the  ore  is  joined  so  fast  to  the  rock,  that  it  is  separated 
with  moch  (fiflbsdty.  Ilierearediven  sorts  of  cm,  but  thechid'  diflference  is 
between  the  jdkmand  thebUwk;  (heyrifowis  pore  oopperefe:  the  Uacfc 
contains  also  a  proportion  of  silver. 

They  find  no  qukksihrer  here :  the  mother  of  the  ore  is  yellow ;  and  the 
copper  ore,  heated  and  eaat  into  water,  mdtes  it  become  fte  that  of  some  sul- 
phnreont  beths.  Thef  separate  the  metal  from  the  ore  with  gieat  (iiffientfy. 
The  ore  rammonly  jn^^cs  M  times  through  the  furnaces:  sometime"  it  Is 
burned,  and  other  times  melted ;  sometimes  by  itself  and  sometimes  miied 
with  other  minerals  and  its  own  dross. 

'  There  are  ditars  sorts  of  vitriol  fonnd  in  tilb  nine,  gicen,  bloe,  reddisb 

and  white.  Thrrp  i>  nlso  a  green  earth  or  sediment  of  a  green  water,  called 
Berg-grun.  There  are  likewise  stones  found  of  a  beautiful  green  nnd  blue 
colour,  and  one  sort  on  which  turcoises  have  been  found ;  therefore  called  the 
itnilliei'  of  the  torooise* 

There  are  also  two  springs  of  a  vitriolate  water,  which  are  affirmed  to  fum 
iron  into  copper.*  They  arc  called  the  old  and  the  new  Ziment.  These 
springs  lie  deep  in  the  mine.    The  iron  is  usually  left  in  the  water  T4  days. 

An  Aeemint  concernirip  the  Haihs  of  Avstrta  and  Hungary ;  also  some 
6toac  Quarries,  Taicum  iiocks,  ^c.  By  the  mme.      59,  p.  1044. 
Badat  ie  Kttle  city  in  Austria,  four  German  miles  sowiiiwwd  Ibam  ySena^ 
^ted  on  a  plain,  hot  near  a  rii%e  of  hills,  which  are  the  excmwoas  of  MoaM 
CeUm.  It  is  modi  resorted  to  ftr  the  natoral  hatha  of  die  plaoe,  where  the 

*  i.  e.  Hm  vitriolic  acid  hairfng  8  greater  affinity  to  the  iron  tbaa  it  has  to  the  copper,  this  lait  ii 
|ndfi(aic4||B  s  ns<diao  stats  iqm  paces  cf  kw  tiMt  an 
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springs  are  so  Tinnieroas,  as  to  sffbrd  coiiTenient  baths ;  two  within  the  town, 
five  without  the  wall,  and  two  beyoiida  tmdrt  afled  flwedttt. 
The  Dokelslmdi  is  the  largest,  about  10  feet  aqam/iii  the  middte  ef  a 

house  of  the  same' figure  built  ovr  it.  The  vapour  passes  out  through  fi  tun- 
nel of  wood  at  the  top  :  and  the  water  is  conveyed  into  the  bottom  of  the  bath, 
at  one  comer,  through  wooden  pipes  and  tree«,  nnder  Ae  town-wall  from 
die  spring  beed,  which  rises  at  a  little  distance  westward.  The  springs  of  the 
rest  of  the  baths  rise  under  them,  an  ^  are  let  in  through  holes  of  the  flooring, 
<  for  all  the  baths  are  wainscoted,  the  seats,  sides,  and  bottoms  being  made  of 
fir.  The  water  for  the  most  port  H  clear  and  transparent,  yet  somewhat  bluish,  • 
and  makes  the  slcin  appear  pale  in  it,  as  the  smoke  of  brimstone  does.  It  dis- 
colours al!  mctnls  (except  gold,  whose  colour  it  nl-n  hHghtens)  turning  them 
black  in  a  few  minutes.  The  coin  of  this  country,  mixed  of  copper  and  silver, 
(havmg  iV  of  silver,  and  -fy  of  copper)  is  in  a  ndnnte  changed  from  white  to  ' 
a  daA  yellow,  and  soon  after  beoomes  black.  To  the  moss  and  |4ants  wbk^ 
it  washes  it  gives  a  fine  green  colour,  and  leaves  often  a  scnm  upon  them  of 
a  purple  mixed  with  white.  As  it  runs  from  the  spring  head,  it  somewhat  re- 
sembles the  sulphur  river  in  the  way  from  Tivoft  to  Rome,  but  is  not  so  suong 
or  stinkingt  nor  does  it  inemsttte  its  banks. 

The  spring  head  rises  under  a  rocky  hifl,  at  some  distance  from  the  entrance 
into  it :  for  I  passed  to  it,  about  the  length  of  40  yards,  through  an  arched 
passage  cut  in  the  rock,  which  is  also  a  natorat  Stove,  (as  that  of  Tritola  and 
BsjK)  made  by  the  hot  bath  water  running  under  it.  Most  part  of  this  cave  it 
incrustated  with  a  white  ^nh^tnnce,  by  them  callcfl  snltpctrr-.  At  the  mouth  of 
the  cave  it  becomes  harder  and  stony.  I  caused  4ome  of  the  pipes,  through 
wbtdi  the  bath  water  runs,  to  be  opened,  and  from  the  upper  part  of  the  pipe 
I  ftooik  some  qnsntity  of  fine  sal|ihiir  in  powder,  someadnt  Kkefiower  of  brim-' 
stone;  this  being,  as  it  were,  sublimed  from  the  M-ntrr,  nid  not  r?q)ostted,  be- 
ing found  in  the  upper  part  of  the  pipe.  Oleum  Sulph.  pfer  campanaro  dropped 
into  this  water,  is  received  into  it  quietly.  Oleum  tart*  per  diliquiom  causes 
aneboHition,  as  in  the  malting  of  tartamm-vttriolatnm. 

The  second  bath  within  the  wall  is  that  of  our  Lady,  about  14  feet  broad, 
nnd  24  long.  One  end  of  it  is  under  a  church  of  the  same  name.  This  is 
fuller  of  sulphur  than  the  rest,  and  more  blue,  and  leaves  a  yellow  fiower  on 
the  boards,  as  the  others  do  a  white  one.  The  tidnl  is  liw  new  hath,  out  of 
the  town,  near  the  gate ;  which  when  I  saw  was  full  of  people  singing.  The 
fourth,  the  Jtv,  5'  bath,  which  has  a  partition  in  the  middle,  to  separate  the 
men  from  the  women.  The  fifth,  St.  John's  bath,  of  a  triangiUar  form.  The 
siath,  thfrh^gMi*lMth,  ainysshafiow,  so  tfait  tbey  1«  dm  in  k.  The  se^ 
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vcntii,  tlie  bath  of  the  Holy-cross,  about  two  fathoms  square,  chiefly  for  the 
clergy.  Tlie  eighth,  ^.  F^ter^i  bath,  greener  thao  the  rest.  The  ninth,  the 
Sour  lielh^  set  aboat  with  atioiie  faBliitMs,  and  ooveicd  with  a  haDd^mm^  cupoib 

and  lantern.  The  water  is  very  clear  Tti  the  steam  of  this  bath  I  have 
often  coloured  money  black  without  toucliing  the  water ;  and  staying  only  in 
thu  room  where  the  b«tb  ia,  the  buttons  of  my  clothes  and  wliat  else  of  silver 
the  vapour  could  come  Bt»  were  coloured  yellow  or  gilded;  and  yet  the  water 
itself,  once  cold,  changtrs  not  the  colour  of  metals,  lliough  hoilcd  in  it.  The 
hottest  of  these  baths  Itave  not  the  heat  of  the  Queen's  bath  at  Bath  in  Eng. 
land.  They  use  no  guides,  as  with  lis/  bat  direct  themselves  with  a  short 
turned  staiT. 

Manncrs-dorf,  seated  under  a  hill  on  the  east  side  of  the  river  Leyta,  lias 
only  one  bath.  It  rises  under  a  church,  built  over  the  spring  head.  The 
water  of  it  is  lukewarm,  and  therefore  they  boil  it  in  great  coppers,  whea 
tbey  desire  it  hotter,  and  btthe  in  tabs  filled  with  this  boiled  water.  FVom 

the  substance  which  sticlis  to  the  coppers  in  boiling,  it  appcnr  ?  that  it  is  im- 
pregnated with  sulphur,  saltpetre  and  chalk.*  This  water  colours  the  stones  in 
It  of  a  £iirgr^n,  like  a  turcoise;  and  the  steam  of  it,  winch  sticks  to  the  moss 
under  the  diardi,  tnms  into  drops  of  gold  or  amber  colour. 

Dotis,  two  Hungarian  miles  from  Comora  in  Hungary,  famous  for  being 
watered  with  great  numbers  of  springs,  has  also  sulphureous  baths,  said  to  be 
warm  in  winter.  I  was  there  in  March  and  October,  and  both  times  found 
their  wanntk  seasody  peroeivable.  In  cohw  Hmj  are  bluish  and  to  taste  add. 
The  Queen's  bath  and  the  great  bath  rise  in  a  marsh,  northward  of  the  castle. 
There  is  another  bath  in  the  governors  garden,  within  the  town.  They  are 
used  as  those  (^f  Manners-dorf,  by  being  boiled,  and  poured  into  bathing  tubs. 

At  Banka,  two  Han^nian  milM  horn  fVetiftat,  in  s  meadow,  I  took  notice 
of  1 5  baths  :  .md  there  have  been  more,  but  the  river  Waag  wears  away  the 
banks  and  swallows  up  the  baths,  and  it  has  also  broke  into  three  of  these  15. 
The  water  of  these  is  like  to  that  of  Baden  in  Austria  :  it  leaves  a  white  sedU 
ment  on  tlie  moaa  and  places  it  washes,  and  tinctures  the  metals  Made  j  whwh 
I  experimented  by  putting  money  into  it ;  and  sticking  some  Into  the  ground 
over  which  the  water  passes,  that  part  which  was  in  the  ground  retained  its 
own  colour,  and  the  other  purl  lu  liie  bath-water  acquired  a  coal  black.  These 
baths  are  open  and  very  hot. 

The  baths  of  Boinitz,  nigh  the  river  Nitra,  in  Hungary,  are  of  a  moderate 
jgentle  heat,  delightful  to  bathe  in,  much  beautified  by  Count  Palfi  Palatine  of 
.Hungary  :  and  all  of  them  covered  under  one  largo  roof.    The  first  is  tlic  no- 

*  Thk  aoeauot  (rf  the  togndkBts  of  this  miaeni  ^ater  i»  oot  tA  bo 
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1ilemin*slMithi  built  of  atone,  descended  into  on  all  sides  by  Aene  ttwn.  Four 

more  an-  of  wnnA,  but  very  handsomely  and  well  built. 

At  Stuben,  three  Uun|^an  miles  from  Newsol,  and  two  from  Chrcinnitz, 
near  a  rivule^  an  lome  bith«  of  greai  esteem,  and  inueh  frequented.  The 
yntitr  is  dear,  and  smells  of  sulpbur,  the  sediment  green.  It  colours  the  ivood 
over  it  green  and  black,  but  does  not  change  the  colour  of  metals  so  soon  as 
most  others.  I  left  money  in  it  a  whole  night,  which  was  yet  but  faintly  co- 
loured. The  springs  rise  underneath,  and  pass  timogh  the  holes  in  the  iloor- 
ing  of  the  baths.  The  heat  is  the  same  as  the  King's  bath  in  England.  These 
baths  are  seven.  The  first  is  the  noblemen's  bath.  The  srmnH  the  gentle- 
man's. The  third  the  countryman's.  The  fourth  the  countrywoman's.  The 
fifth  the  beggpts*  bath.  HiiB  sixth  for  such  aa  are  infected  with  the  lue« 
venerea,  ^e  semith*  the  bath  of  the  gfpika,  of  whom  there  are  nmy  in 
those  parts.    These  baths  arc  in  a  plain,  encompassed  on  all  sides  with  hills. 

Glas-Hitten,  an  Hungarian  mile,  or  about  seven  English  miles  from  Si  hem- 
nits,  has  fii«  baths ;  two  of  wMeh  are  Urge,  It  deposes  a  red  sediment,  and 
incrustates  the  wood  and  seats  of  the  bath  under  water  with  a  stony  substance ; 
and  it  gilds  silver.  But  tite  most  remarkable  of  these  baths  is  that  which  is 
called  the  sweating  bath,  whose  hot  springs  drain  through  a  hill,  and  fall  into 
a  bath  built  to  receive  them;  at  one  end  of  which,  by  ascending  I  went  into  a 
cave,  which  is  made  a  noble  stuve  by  the  heat  of  these  thermsB,  and  so  ordered 
with  seats  that  everj-  one  who  sits  in  it,  eithrr  hy  rhnsing  a  higher  or  loutr 
seat  may  regulate  his  sweating,  or  enjoy  what  degree  of  beat  he  pleases.  This 
cave  and  the  aides  of  the  bath  tibo,  are  covered  by  the  qontinual  dropping  of 
these  hot  springs  with  a  red,  white  and  green  substance:  the  ndatid' green 
make  the  best  show,  but  the  vAnto  is  used  against  the  atone>  and  cores  ulcen 
and  sore  baclts  of  horses. 

Eisenbach,  about  four  English  miles  from  Glas-Hitten,  and  live  or  six  from 
Schemnitz,  hM  also  hot  baths.  I  have  seen  great  trees  placed  at  the  top  or 
superficies  of  the  water  in  the  bath,  which  have  suffered  petrifaction.  Here 
are  two  convenient  baths  mucli  frequented  ;  and  a  third,  which  is  made  by  the 
water  let  out  of  the  former,  called  die  snakea*  faadi,  from  the  number  of  snakes 
eoantng  into  and  ddighting  in  it,  when  tt  is  filled  with  these  warm  waters. 

The  natural  baths  of  Buda  arc  esteemed  the  noblest  of  Europe,  not  only  in 
respect  of  the  large  and  hot  springs,  but  of  the  magniiicencc  of  their  buildings 
also*  For  theTdrks  bathe  very  much,  and  tliuugli  little  curious  in  roost  of  their 
private  houses,  yet  am  they  very  sumptnous  in  their  public  buildings,  as  their 
Cihans  or  caravansaras,  mosques,  bridges  and  baths  declare.  Here  are  eight 
batfis.   The  first  is  a  large  open  bath,  m  the  foot  of  a  high  rocky  bill,  formerly 
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<«n«l  PiirgTttorium,  of  which  the  people  have  some  odd  and  scrupuloiifl  a  p. 
prehensions.  The  second  i»  covered  with  a  cupda,  and  stands  near  the  esme 
Inll,  Iwt  more  into  the  town,  and  nev  a  phoe  when  they  lue  tanning.  The 
third  is  called  the  bath  or  the  green  pillar?,  though  Ht  pi-eseiit  thov  nre  of  a  red 
colotir.  The  water  is  hot,  but  toleraWe  without  addition  of  cold  water,  ft  ii 
impregnated  with  a  petrifying  juice,  wWch  discover*  itacif  on  tiie  sides  of  the 
fatth,  «i  the  epoaksand  other  ptoeea,  and  irtalcea  a  fmjr  itone :  and  the  esh*> 
lation  from  the  bath,  reverberated  by  the  cujMsla,  by  the  irons  extended  from 
one  column  to  another,  and  by  the  capitals  of  the  jnllar;!,  forms  long  atones 
like  icicles,  which  hang  to  all  tiie  said  places ;  such  as  may  be  observed  in  manj 
taUUifiauecw  grottos,  and  partieaicrCy  in  Engrhnd  in  Okej  Hole  in  Somerwt* 
lime,  and  Pool's  Hole  in  Derbyshire.  The  water  is  let  otit  at  night,  when  the 
iromen  have  done  bathing,  who  often  stay  late.  The  hatfi  is  set  round  about 
with  large  pillars  supporting  a  cupola,  which  has  openings  dp  let  out  the  steam, 
and  yet  the  whole  room  oontmnea  to  be  a  hot  stove. 

The  baths  of  die  weat  end  of  the  town  are,  i .  Tuctalli  or  the  bath  «f  the 
table ;  a  small  bath  covered  the  water  white,  and  of  a  sulphureous  smeH, 
Tliey  drink  of  this  as  well  as  bathe  in  it.  What  they  drhik,  they  receive  from 
a  spout,  bringing  the  water  into  this  ^kee,  I  ddiwied  a  ins  sob  pieee  to  « 
Turk  bathing  tn  it,  to  gild  for  me,  which  he  did  in  iboot  a  minute,  bj  rubbing 
it  between  his  fingers  while  the  hot  water  fell  from  the  spont  npon  H.  2.  Barat 
Degrimene,  or  the  bath  of  the  powder-mill.  It  rises  in  an  open  pond  near  the 
highway,  and  ouxcs  infik  tfie  iicrik  springs,  so  diat  llie  pond  is  of  a  wfiitidk 
colour  in  one  part,  and  clear  in  the  other,  as  also  cold  and  hot  in  sererel  parta. 
3.  Cuzzoculige,  the  Itttlebath,  or  the  bath  of  the  Saint;  for  which  name  the 
Turks  give  a  superstitious  reason.  It  is  kept  by  Turkish  Monks.  The  bath 
where  Uie  springs  rise,  is  so  hot  as  scarcely  to  be  endured ;  hot  being  let  out 
into  another  bathing  place  at  some  dUttne^  it  becomes  tolerable,  and  fit  lor 
n^e.  This  water  has  i^either  colour,  smell,  nor  taste  different  from  common 
water,  and  deposes  no  sediment;  only  the  sides  of  the  bath  are  green,  and 
ha^  a  ftingoas  snbstanoe  all  over.  4.  KapHh,  a  very  noUe  bath,  but  part  of 
the  building  was  consumed  this  year  (1669)  by  a  grt-at  fire  which  happened -in 
Butla  ;  but  is  by  this  time  repaired  by  the  Turks.  Tlie  water  is  vt-ry  hot,  not 
withotit  a  petrify  ing  juice  in  it.  The  building  abotit  is  octangular,  with  a  noble 
bath  in  the  middle ;  with  a  cnrle  of  atrendi  of  water  about  it  for  die  better 
ornament.  On  every  side  it  has  a  niche  wherein  is  a  ibnntain.  In  the  mkMe 
of  thp  antichambcr,  where  they  leave  their  clothes,  there  is  also  a  fair  stone 
basin  and  a  fountain.  5.  The  bath  of  Vdibcgr;  whidi  has  a  strong  su]phure> 
MS  iradi*  and  a  petrifying  qusli^  ;  and  ii  lo  hot,  lint  to  tnake  ft  Iderrid^ 
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it  requires  the  additioB;  of  ooid  mter.  Tim  U  the  noblcit  feaih  of  my,  the 
tntichaaafacf  verjr  Itfl^r  ^  fippcloM,  «nd  high  arched,  ami 

adonicJ  with  five  cupolas  :  one  a  very  fiiir  one  over  the  grf-'t  ro>int1  bath  in  the 
middie ;  »nd  one  ksaer  ovor  each  of  the  four  corners,  where  are  either  baths  or 
bath  stoves  fivniocepdvate  WW  t  in  these  tiie  Tbil*  lite  off  the  loir  of  their 
faodiaa  by  •  |irilothruin  mixed  with  soap ;  it  being  nol  their  custom  ta  ha«a  any 
hair,  except  on  tb^  beards,  and  a  !cx;k  on  the  rrnwn  of  their  lieads.  Twelve 
pillars  support  the  great  cupoUi,  between  eight  whereof  are  fountains  of  the 
.  hot  water,  and  WtwMn  tha  other  are  places  to  sk  down,  where  the  barbers 
and  bath  men  attend.  And  each  of  these  places  has  turn  ditaneof  freitf  ilum, 
into  which  are  let  hot  bath  watar*  aod  alsO  cold  water,  to  bo  euaed  md  tem* 
pereff  as  every  one  likea. 

Men  bathe  in  the  momiag,  and  women  in  the  afternoon.  When  au>  maa 
tntenda  to  bathe,  having  entered  the  first  tdams,  Im  finda  there  diveM  iananta 
attending,  and  furnishing  him  with  a  cloth  and  apron.  Then  he  puts  off  his 
apparet,  and  having  put  on  the  apron,  he  enters  the  second  room,  where  the 
great  both  is,  and  sks  on  the  side  of  the  both,  or  between  the  pillars  mgh  a 
famtain ;  where  the  barber  tirongly  mha  Unwidi  Us  haadopenad,  8treldiki|; 
out  hid  arms,  and  lifting  then  after  which  the  party  bathes.  Then,  if  he 
be  a  snbject  of  the  Grand  Signor,  or  it  be  tite  custom  of  his  country,  he  li-is  his 
head  shaved,  and  if  a  young  man  his  beard,  except  the  upper  iip.  isext,  the 
baabernibfthia-bicaat,  hack,  arma,  andlega,  with ahalr.4joll^  while heddwr 
sits  or  lies  with  his  face  downward  then  washes  his  head  with  soap^  and  aftef 
throws  cold  water  upon  htoi  ali  mer  hia  bodjr ;  and  so  (he  part)'  waUu  abeot  tia 
the  steam  of  the  bath  for  a  time. 

These  baths  are  made  we  of  twoway^  dthcr  by  entering  Into  (he  water,  or 
sitting  about  the  bath  in  the  steam.  For  the  vapour  of  the  bath  makes  the 
whole  room  a  stove ;  and  most  sweat  as  long  as  they  stay  in  it,  and  Rotrif^  enter 
not  the  water  at  all,  but  have  it  poumt  on  then ;  or  else  only  continue  ui  the 
steam  of  the  bath,  which  aaffideally  paadiHea  sweat 

So  much  for  the  baths.  Upon  the  side  of  moutil  Calenberg,  towards  the 
nortli,  are  stones  marked  with  trees  and  leaves.  In  t!i<»  hermitage  of  the  Cama!- 
daknstsy  seated  on  apeak  of  this  hill,  I  saw  fine  specimeua,  with  whicii  lliey  paved 
the  walk  in  theh>  gardens.  This  place  is  two  German  miles  Seam  ViewHu 

Not  far  from  Manncrs-dorf  is  the  Emperor's  quany  of  stone,  out  of  which 
are  made  the  best  buildings  in  Vienna:  In  which,  wheresoever  there  is  a  cleft 
or  separation  of  one  stone  from  auoii:ier,  tiie  water  falling  between  them,  kavcs 
apetvilieaUon,  aeikwesaliealiogthftimm^  bynsUoigeisloiiy 
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An  Englisli  mile  from  Freistat  in  Hungary  northward,  is  a  quarry  ot"  stone, 
out  of  which  many  laijge' stones  ore  dagt  transparent,  and  resembling  sugar- 
candy. 

AtBanka,  two  Hungarian  miles  from  Frcistnt  nortlr.v  ard,  is  a  quam-  of  white 
stone,  next  the  hot  batlis  of  that  place ;  over  wliicU  is  a  layer  of  chalk,  of  about 
'  a  yard  thick,  very  beautiful  to  the  eye,  as  being  of  all  colours,  except  green ; 
so  finely  mixed,  streaked,  and  shaded,  that  it  suipasses  niarble>pBper;  and  the 
TWatcr  dropping  upon  it  varnishes  it  over. 

At  Scheinnitz  in  Hungary,  famous  for  silver  mines,  is  a  high  perpendicular 
rock,  part  <tf  whidi  from  the  top  to  the  bottom,  is  naturally  tinctured  with  a 
ahining  fiur  blue  and  green :  And  I  have  heard  from  a  Spaniard,  who  lived  long 
in  the  West  Indies,  that  there  is  also  a  rock  like  this,  near  the  «tver  mines  in 
Peru. 

the  mountain  of  dissura,  being  a  part  of  mount  Hemus,  as  also  mount 
Pyilipe,  shine  lik«  diver,  and  day  and  night,  either  by  the  light  of  the  sun  or 
moon,  afford  a  pleasant  glittering  show,  caused  by  the  preM  quantity  of  Mus- 
covy-glass, wherewith  these  hills  abound.  There  are  also  talc  rocks  over 
Spittd  in  Upper  Carinthia,  as  I  have  been  infiinned  by  M.  Doneltan,  who  reside 
there.  I  am  unwilling  to  omit  a  hill  nigh,  Sar\'izza,  two  days  journey  on  this 
side  Larissa,  which  consists  of  an  earth  of  a  fine  red  colour,  out  of  which  the 
red  eartl]en  vessels  of  that  country  are  made  (  as  uIm  the  great  number  of 
adduhs  high  TVansehin  in  Hungary,  there  being  92  plentifat  springs  of  them  t 
fikewise  a  hot  bath  nigh  Bellacherqua  in  Bulgaria,  it  being  situated  far  from 
any  habitatirtn,  yet  well  built  by  the  Turks,  and  very  reftestui^  to  travellers. 
It  has  a  red  sediment,  &iui  makes  a  gray  stone. 

Jin  Accomi  vf  toim  Booh,       59*  p- 1051. 

I*  Cosmopoeia  Divina,  seu  Fabrica  Mundi  explicata,  perLudov.  dc  Beaufort, 
BuisinumMeiLDoct.  Lugd.  Batsv.  1656,  in  i2mo. 

This  author  professes  his  aversion  from  devising  any  other  system  of  the 
world,  thnn  that  which  is  described  by  Moses;  and  employs  his  labours  and 
emieavours  to  adjust  and  accommodate  all  the  phaenoroena  of  nature  to  the  mind 
of  that  dhrine  writer. 

II.  Cartesius  Mosaizans,  Auth.  Job.  Amerpoel.  Lcowardia;,  1669,  in  12mo. 

The  design  of  this  author  is  to  prove,  that  the  philosophy  delivered  by  the 
famous  Descartes  well  agrees,  at  least  not  disagrees,  with  the  History,  of  the 
Creation,  recorded  by  Moses.  A  design  which  that  emment  philosoidier 
entertniwd  bhnsdf,  and  wonU  have  set  upon,  if  death  had  not  prevented  hhn. 
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US  appears  in  his  letters  to  Mersennus,  viz.  the  24th  and  53d  of  the  2d  vol. 
where  he  afHrm«,  that  comparing  his  principles  wiCh  the  Mosaic  Huioryt  be 
bad  fbond  to  bis  wonder*  that  Ibe  latter  cooM  be  mocb  better  explained  aixaird^ 

Ing  to  tlie  former,  than  by  any  other  of  all  those  ways  wherein  interpreters 
li  ivc  hitherto  explained  it.  To  evince  tliis,  our  author  has  taken  the  pains  to 
make  a  parallel  between  the  first  chapter  of  Genesis,  and  the  principles  of 
DeflCttrtes. 

A  Letter  of  John  Efrlyk,  Esq.  to  the  Right  Hon,  Lord  Fig- 
count  Brouscker,  Chancellor  io  her  Majesty,  and  President  of 
the  Royal  Society,  &c.  cmeerning  the  Spam»h  Sembrador,  or  New 
'  Engitte  for  Ploughing,  and  equal  $ou>hg  all  Sort*  of  Grem,  ai^ 
Harrowing,  at  once;  by  which  a  great  Quantify  of  Seed-corn  is  saved, 
and  a  rich  Increase  yearly  gained ;  together  with  a  Dexcriplioii  of  the 
Contrrvnnce  and  Uses  of  this  Engine.  Englished  out  ofSpatmh,  and 
lately  presented  to  the  Royal  Society .        60,  p.  H)o6. 

This  paper  contains  the  description  and  use  of  a  drill  plough,  for  sowing  com 
at  equal  depth  and  distance,  &c.  It  was  invented  by  an  Austrian,  but  carried 
bito  Spain,  and  there  made  use  of.  The  long  account  of  it  is  here  omitted,  as 
vseless  at  thia  time }  being  far  inlittior  to  the  drill  fdoogha  now  employed  in 
England. 

JnAeeounitfa  Rah  tcM  at  Park:  ako  on  the  Caate  q/  fheteMeieorg, 
ondtfParieeatorMadkSiau,  Bjf  M,  Hvrasta.  JN*GO,p.  1065. 

TUt  baloi  or  dide  about  the  sun,  was  obaerved  at  Ikria^  Muth  12»  lO^, 

about  nine  o'clock  in  the  morning. 

The  diameter  of  this  circle  was  44  degrees,  and  the  breadth  of  its  limb  about 
halt  a  degree.    The  upper  and  lower  part  were  of  a  vivid  red  and  yellow,  with 
a  little  parpte  ooloar,  but  eqwcially  the  upper  i  the  rtod  was  within  die  eirde. 
The  other  parts  appeared  but  whitish  and  of  little  clearness.    The  space  within 
the  halo  was  a  little  darker  than  that  about  it,  especially  towards  the  parts  that 
were  coloured.    Besides  there  was  seen  the  portion  of  anotlier  great  circle, 
which  touched  the  halo  above,  and  whose  eatremitieawere  bent  downwanl,  aa 
is  represented  in  fig.  1,  pi.  12.    This  portion  of  a  circle  had  also  its  colours  like 
those  of  the  halo,  but  fainter.    The  height  of  the  sun,  at  the  beginning;  of  the 
-  observation,  was  about  46  degrees.    There  were  in  the  air  little  clouds,  which 
«mewhettainlahed  the  blue  ookmrof  tbeaky«  pndleiMMd  the  bnghtneiaof. 
Yoii.  I.  '  a  M 
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the  svn,  wliich  seemed  as  in  an  eclipee.  The  weathef  was  poM,  cortjider'mg 
the  season  of  the  year,  and  it  wasafiirnMd  for  oertAio,  that  it  had  frozen  the 
night  bfeAnv.  This  halo  appeared  id  the'Mnebetnty  mi  Sfdcndoi'of  «alc)i]» 
uncharged,  from  tilnc  in  the  morning  till  i^bont  balf  ail  hour  pait-fen;  aftef 

v  h  r1i  time  it  berame  fainter  and  fainter,  til!  twf  oVIock  in  the  aftem'OOIf,  wheri 
It  ended,  after  it  had  resumed  a  Uttle  more  force  some  time  befoiCr  it  dlsap- 

Hie  dbaemtion  of  this  phenomenon  engaged  M.  Huygens  to  propose  to  the 
company,  assembled  at  his  Majesty's  library,  what  he  had  meditated  sorrtc  yeara 
dgu,  concerning  the  cause,  not  oniy  of  these  halosi  but  also  of  the  parhdia, 
iritioh  have  been  hitherfo  oonndeiwl  by  many  at-pRH^^ies^  and  as  prognostics 
tf  tome  singular  event 

As  for  the  halos,  he  snid,  t!int  tliey  wTrc  formed  by  small  round  grain'^,  made 
up  of  two  parts,  one  transparent,  the  other  opaque,  the  Utter  being  inclosed  in 
the  former,  as  a  cherry-staue  is  in  a  cherry ;  as  may  be  seen  in  the  fig.  2,  where 
AA'  repiesents  one  of  these  grains,  and  B  the  kernel  or  opaque  part*.  He  re> 
lated  the  observ  ations  of  those  w  ho  have  seen  hail  formed  after  this  nnanner,  and 
among  othera,  tliat  of  >M.  Descartes*  in  his< Treatise  of  Meteors ;  and  explained 
how  some  of  these  little  gtains,  which  swim  up:  and  down  in  the  air  between 
Hi  and  the  swh  bdog  less  distant  fhom  the  axli^  which  exiends  todf  froAtbtf 
son  to  our  eye,  than  of  a  certain  angle,  do  necessarily  hinder  the  rays,  which 
fall  on  them,  from  coming  to  our  eyes,  since  the  npnqnp  kernel  is  the  cause 
that  there  is  behind  emy  such  grain  a  space  of  a  conical  ligure,  as  MNO  in 
in  which  the  qre'of^  ths<  apedator  bdng  sitoaled^  tittiBOt>  se»  the  shU 
duoogh  thai  gnuB,  though  it  nay  aeelt  when  pMited  ebswlMMi  aa  aODewbeie 
in  P. 

And  to  make  the  company  the  more  distinctly  to  understand  the  effect 
wUich  these  grains  snspended  in  the  air  inust  produce,  he  dit«r  the  8d'  flgore  » 

in  which  B  is  the  place  of  the  eye ;  B  A,  the  axis  which  passes  from  the  eye  to 
"  the  sun ;  C,  M,  F,  some  of  the  icy  j^ninfl  with  llieir  kernel,  making  them  semi- 
opaque:  Among  which,  the  grain  C  being  in  the  axis  BA,  and  the  lines  CK, 
LH,  representing  tlie  rays  of  the  sun  nearest  to  (he  ads,  tbe  pAsaage  of  whieb 
is  not  hindered  by  tbe  opacity  of  the  kernel,  it  is  certain,  not  only  that  the  grain 
C  will  not  be  able  to  transmit  any  ray  of  the  sun  towards  B,  but  also  that  con- 
cehring  the  superficies  of  a  cone,  whose  top  is  in  the  eye,  and  its  side^  BD,  BE, 
parallel  to  the  rays  CK,  LH  *,  dl'the  grains  MM,  which  this  superficies  may 
eomprise,  will  likewise  not  suffer  any  ray  to  pass  to  the  eye,  because  it  must" 
needs  be  in  their  cone  of  obscurity  ;  bnt  those  that  are  without  this  superficies, 
as  the  grains  FF,  will  let  them  [pass,  because  the  eye  is  without  their  cone  of 
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cbsr.urity.  WHiencc  it  follows,  that  the  angle  of  this  cone  BDE  is  that  which 
determines  the  diameter  of  the  halo,  which  depends  on  the  proportion  the 
/c^^quc  grain  bu  to  the  toosparent,  in  which  it  ii  indoied.  For  if  this  dia. 
.iD«ter  is  of  44  d^rees,  as  is  observed  in  most  haloc,  the  size  of  the  opaque 
grain  will  be  to  the  transparent,  as  40  to  19.  But  he  remarked  that  tliis  pro- 
^rtion  was  not  always  the  same,  and  that  the  diversity  of  it  was  the  cause  that 
^oaM^tmea  there  were  leaniiiai^  hdos,  one  about  die  other*  aH  having  the  sun 
for  their  centre. 

lie  added,  that  it  was  easy  to  know  why  these  hnlos  v-ere  always  of  a  round 
figure,  whether  the  sun  be  little  or  much  raised  above  tiie  horizon  ;  as  also  to 
igive  the  reascMi  for  their  obloiin»  which  is  the  Nnne  with  that  in  the  triangular 
glaw  rftfT* ;  V  i»  endant  bjr  the  tangentt  AQ  drawn  to  the  grain  A,  at  the 
points  where  the  ray  DA  enters  or  romes  out.  He  nlso  noticed,  that  it  was 
manifest  why  the  red  colour  is  in  the  interior  circomferenoe  of  the  halo.  And 
why  ^he  apace  wfaidi  it  takes  in^  and  eluefly  near  the  moat  fively  coloured  parts, 
eppiBHa  obacurer  than  the  air  about>  vis.  becauae  it  ia  tbeie  where  oMiit  giaina 
ere,  which  transmit  no  rays  of  tfic  ".wn  to  onr  eyes,  and  so  only  darken  the  air, 
as  the  drops  of  water  wlien  it  rains.  He  farther  noted,  that  M.  Descartes,  en- 
deavouring to  expl^  the  cause  of  these  haloa,  had  oominitted  a  mistake,  fur 
want  of  observatloai^  truly  relating  to  this  last  circumstance:  Becauae  he  OMin- 
^ins  that  the  space  comprised  within  the  halo  is  clearer  than  the  air  without ; 
and  to  render  a  reason  of  it,  he  supposes  certain  grains,  altogether  transparent, 
having  the  fprm  of  a  leos,  which  suj^iosition  cannot  therefore  be  true,  because 
wibA  he  .dedupvi  from  it,  is  contrary  to  what  it  obaerved:  JBeaidea  that  the 
roundness  of  the  hdOf  jn  all  the  fdc«ati«iii»  of  the  min,  tffvu  not  with  i^  ae  k 
ipasily  shown. 

As  to  ihe  arpb  of  (he  did^  which  above  touchy  the  last  halo  aeen  May  12, 
••  alaolhet  the  eolfMH*  «M»  WMe  vivid  ia  this  places  and  in  tiiat  bdow,  than 

in  the  rest  of  the  circle ;  he  said,  that  these  effects  did  not  proceed  from  the 
grains  be  had  bee«>  speaking  of,  but  from  anotiier  cause,  which  also  serves  for 
ibe  pro!iM<^on  pf  the  pfuiielia,  apd  the  circles  which  almost  always  accompany 
ikm*  TjcawWwig^fhidi  ciivlct  and  parfidia^  he  remarked,  that  besides  the 
round  and  semi-opaque  gtwns,  there  were  also  formed  in  the  air  certain  little 
cylinders  of  like  nature,  and  of  which  M,  Descartes  himself  declared,  in  his 
I  reatiaeof  Meteors,  he  bad  obsierved  some,  not  indeed  with  opaque  kcmela 
withW  bpt  ithat  |he  Me  eanse  which  praducea  them  m  the  nmnd  gnina, 
copld  albO  produce  them  in  cylinders :  Which  being  supposed  to  be  such  as 
fig.  4  repr;.'Seuls  tliem,  viz.  oblong  icy  grains,  and  roundish  at  both  ends, 
haying  .ti^  iuner  j^iertt«l  of  ^te  &ai»e  shape,  it  was  found,  that  from  their  differ. 


ent  dispositions  all  (he  Rppeannoefl  of  the  parhdta  aad  thdr  citdei  did  mow. 

sari!y  follow. 

And  iirst,  that  some  of  these  cylindm  being  erect,  in  the  situation  which 
,  probably  they  ought  to  have  in  being  fionned,  there  must  appear  hi  the  heafeni 
a  large  white  circle,  parallel  to  the  horizon,  passing  through  the  sun,  and  of 
near  the  same  breadth  with  iiim  ;  as  has  been  observed  in  the  phenomenon  of 
Rome,  An.  1629,  of  which  Ga&sendus  and  Descartes  have  written,  and  which 
is  here  eslubited  in  fig.  9.  That  this  cSrde  LKNM  k  caused  bj  the  ivfleo- 
tion  of  the  rays  of  the  sun  on  the  surface  of  these  cylinders  ;  it  being  eaajf  ttt 
demonstrate,  that  there  are  none  but  those  which  are  raised  at  the  same  angle 
above  the  liorizon  with  that  of  the  height  of  the  sun,  and  can  reflect  his  raya 
to  our  eye.  Whence  it  mMiifeBtly  follow*,  that  it  miut  appear  white,  and 
throughout  of  equal  altitude  with  the  sun  himself,  and  consequently  pantld  to 
the  horizon.  That  considering  afterwards  the  transparency  of  these  perpendi- 
cuUir  cyhndcrs,  and  their  opaque  kernels,  it  is  easily  seen  that  those  of  the 
white  drcle,  which  are  distant  from  the  sun  at  a  certdn  angle,  begin  to  give 
passage  to  his  rays  to  strike  our  eyes,  in  the  same  manner  as  has  been  said  of 
tb''  roniid  half-dark  grains.  That  these  rvliiiders  are  tliose  which  on  each  side 
bi  the  sun  make  us  sec  a  parhelion  in  the  large  while  circle,  as  has  been  noted 
in  the  observation  of  Borne  (where  they  are  marked  widi  K  and  N)  and  in 
many  others.  That  these  parhelia  have  commonly  luminous  tails  ;  because  the 
cvliiidcrs  wliich  follow  those  first  ones  that  form  the  parhelia,  and  which  are 
yet  further  distant  from  the  sun,  let  also  pass  his  rays  to  our  eye,  so  that  these 
tails  nay  be  30  d^;reei  and  more  m  length.  That  the  same  parhdia  ai» 
always  coloured,  becanse  th^  are  made  by  refiacti<«,  as  the  hdo. 

That  besides,  there  are  two  other  irD-if^c^  of  the  sun,  generated  by  these 
perpendicular  cylinders,  and  so  disposed  in  the  large  white  circle,  that  the  speo 
tator  turning  ius face  towards  the  true  sun,  has  them  behind  him ;  as inihn 
Roman  observation  are  the  parhdia  L  and  M.  That  these  are  produced  by 
two  rrf;  :!  t-on  ^  and  one  reflection  in  these  cylinders,  in  the  same  manner  as 
tlie  ordinary,  rainbow  in  the  drops  of  water,  according  as  M.  Descartes  has 
declared  ;  so  tiiat  the  opaque  kemds  do  nothing  to  the  production  of  UiCie 
two  sons,  but  that  they  mty  }»-  sometino  so  huge  aa  to  make  them  not 
appear.  That  according  to  the  altitude  of  the  sun,  more  or  less,  these  two 
parhelia  aretnore  or  less  near  to  one  another.  I'hat  they  should  appear  co- 
loured, as  the  rainbow,  and  that  sometimes,  they  have  been  seen  such  ;  hot  that 
when,  they  wt  faint  the  j  may  aho  seem  white,  even  as  the  halos  when  they 
arc  not  very  bright.  That  these  same  perpendicular  cylinders  can  also  produce 
'  •  halo  about  the  son»  by  reason  of  the  roaoding  of  their  two  ends ;  so  that» 
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being  distant  from  the  sun  at  a  certain  angle,  on  what  side  soever  it  b«,  they 
begin  from  thence  to  give  pas&age  to  the  rays,  transmitting  them  to  the  eyes 
of  the  spectator.  And  that  these  ImIm  are  probably  those  we  see  almost  always 
pass  through  the  two  parhelia,  that  are  ontbe  odeof  die  trae^sim,  as  the. halo 

GK  N  I  in  the  phenomenon  of  Rome, 

'  That  there  is  yet  another  siiuaiion  of  these  cylinders  very  considerable, 
which  to  so  as  their  axes  are  parallel  to  the  horizon,  but  tomed  divert  wayi^ 
like  needles  confusedly  thrown  on  the  ground :  which  horissontal  disposition 
is  very  natural  to  those  cylindric  bodies,  supported  by  the  vapours  which  rise 
from  the  earth,  as  anay  be  made  out  experimentally  in  bodies,  thus  figured,  bdng 
let  (A\  in  the  air. 

That  it  is  in  these  cylinders  that  the  arches,  wfndl  toucb  the  halu's  above  or 
below,  are  formed  ;  such  as  there  were  in  the  phenomenon  observed  at  Rome, 
An.  1630,  which  is  described  by  P.  Schenir  in  a  letter  to  M.  Gassendua,  as 
also  in  all  those  ^ich  M.  Hevdins  has  related  at  the  end  of  bis  Mereurios  in 
Sole.  And  that  the  arch  which  appeared  on  this  last  halo  at  Piris,  was  of  the 
same  Icind.  Th.it  the  figure  of  these  arches  is  different  according  to  the  dif- 
ferent altitudes  of  the  sun,  and  the  several  magnitudes  of  the  diameters  of  the 
halos.  That  when  the  son  is  very  near  the  horiaon,  sudt  an  ardi  appearing 
on  an  ordinary  halo  of  44  degrees,  must  show  like  two  boms,  as  in  fig'.  6, 
AB,  A.C:  but  that  the  sun  rising  higher,  tho<;e  horns  h^ome  lower  in  pro- 
portion, and  make  such  arches  as  are  represented  in  the  same  figure,  where 
each  height  of  the  sun  is  marked  near  the  ardt  which  it  is  to  make.  That  the 
pla<%  of  the  arches  where  they  touch  the  halos,  being  more  strongly  enlighten- 
ed  and  coloiired  than  the  rest,  makes  ns  judge  that  theile  are  parhelia  in  those 
jplaces. 

That  the  reason  why  these  arches  do  usoalty  touch  a  parhelion,  was  that  the 
same  horizontal  cylinders,  which  produce  the  arch,  produce  also  that  parhelion 

l^y  means  of  their  two  round  and  transparent  ends ;  in  the  same  manner  as  has 
been  said  of  the  per{>«ndicular  cylinders.  And  that  the  parhelion  last  seen  at 
Pans  had  been  farmed  in  these  oonchant  cylinders.  That  that  was  also  eon* 
firmed  hy  its  being  brighter  in  the  superior  and  inferior  part,  than  any  when) 

else  ;  which  ncress;irily  comes  to  pais  in  a  parhelion  can«e<l  by  cyHnders  thus 
disposed  i  whereas  when  produced  by  the  round  grains,  it  must  appear  evet^ 
where  equally  strong. 

'  That  in  these  same  cylinders  parallel  to  the  horizon,  there  is  also  fttnki  the 

t  arse  of  the  white  cro?s,  observed  with  the  paraselenes  or  mock  moon^,  by 
M.  Hevelius,  and  exhibited  at  the  end  of  his  Mercarius  in  Sole:  the  pcrpen« 
ilicular  fillet  of  that  cross^  coming  from  the  reflection  of  the  rays  of  the  moon 
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on  the  surface  of  these  cylinders  ;  as  the  other  fillet,  parallel  to  the  horizon, 
is  pro^i^oed  by  the  j^eilection  of  tl^e  perpendicular  cylinders  whicli  m^e  the 
great  vrUite  circle»  of  which,t])j*  Jltet  ijt  p  pact.  Tlwt  yet«the  niooo  must  npt 
be  very  iHgfa  ijitdn  the  hqriiKm,  w  Ibat  ,tbe  couchiDg  cyfinden  may  produce 
this  effect. 

That  beside  t^e  pei^pendicular  cylinders,  and  those  that  arc  parallel  to  the 
borisoo,  thece  IM  often  a  great  many  wUch  move  to  and  fro  in  the  air  in  9U 
«qcU  of  postUoQS ;  and  that  those,  tar  the  aane  reason  as  the  round  grains,  must 

produce  a  halo  about  the  sun,  and  even  a  more  vivid  one  than  tliat  which  is 
caused  by  the  graips,  fora^ueh  as  each  c^Undar  jead3  many  more  rays  to  the 
eye,  than  each  of  tiMte  little  iplierea.  That  the  Kttle  balo  DEF,  in  the  Ro- 
man ph^MnnenoO'^.  9,  mqr  very  well  have  been  caused  by  such  cylinders. 

As  to  tliosc  mock  suns,  which  sometimes  show  themselves  directly  opposite 
to  the  true  suii,  tiiat  lie  could  tind  nothing,  neither  in  the  rqund  grains  nor  in 
tbe  cyUiiders,  which  8t)oul(l  these  suns  necessarily  to  meet  in  the  great 
fiibite  dide,  ppr^Ilql  $o  Ibt  horkon ;  and  that  if  that  should  be  alwayt  verified 
by  future  observations,  the  cause  of  it  must  be  looked  for  elsewhere. 

Xhat  for  the  generation  of  these  suns,  he  supposed  a  number  of  smail 
cylinders  with  opaque X^mels,  lijce  the  forc^ing ;  which  were  carried  in  the  air, 
QntherpqrpcKMjiQdifly,  nor  opndiiiig,  but  indiiied  to  the  pVuie  of  the  horisoa 
•t  ft.ceotaio  angle,  being  near  lialf  a  right  one  ;  to  which  were  particularly  ap- 
propriated those  cylinders  which  M.  De?.cartes  saw  fall  from  the  heavens,  hav- 
ing Stflrp  at  both  ends;  (utuuy  be  seen  experune^il^iy  i^y  toroiuig  cylinders  uf 

t|i«tifiKdrion»U<4iiti«pv«tMited  endtetllitgMiMi  4cNn4^^^r 

or  in.vnlter.  That  in  these  cylinders  was  found  not  only  the  cause  of  the  an- 
flielia  made  by  the  intersection  of  two  archp'?,  as  in  fig.  8,  but  also  that  of  some 
other  extraordinary  arches  and  rqd^*  that  ore  sum  Hi  cXtfervied  J^e^r  tlie  sun, 
9f  VihN^  ootwithilandiQg,  theneevld  nodring  be  as  yet  aiffiiined  v^Ui  Qertahity, 
fivwiDtof  exact  and  ftithful  observations. 

To  make  all  these  difFcrent  effects  of  the  cylinders  manifest  to  tlxe  eye,  M. 
Huygeo;  produced  one  o/gl^ss.  9  foot  long,  of  the  sl#pc  of  t^tia  $g.  4;  and 
Ibrlhe^veMmel  in  the  midfUe,  a  cyii|n4«  cf  vnod,  «nd  the  upbiBnt 
iatedjvlkh  water,  iaHawlof  trntpvum^hot*  juriwhiylivdcr  bdag  exposed  to 

the  snn,  and  t]ie  eye  p\ft  m  proper  plaoef,  ^lece  were  successively  seen  all  those 
rellecUons  and  refractions  above-mentioned.  Whence  it  migljt  bf  concludod, 
th»t  a  gtettinmberof  the  like  cylinders,  altliough  very  snudl  in  oomfwncon  to 
4hat,  being  found  in  the  air,  and  htwing  the  aeweral  postures  that  have  been  si^ 
fOMd,  «U  Kte  eppeanuioe*  of  ihe  piilidj»  jn4.tih!Bir'PMe»  mast  exactly  foUoMb 


^  Discourse  of  Dr.  R.  JVsriE,  rdating  to  the  Notes  of  Dr.  Foot  h$ 
N'  5S,  catd  to  those  of  Dr.  Higumore  in  N'  66  of  these  Tracts: 
concerning  Maurak  PiUen,  aadExtrac($  mait  tktt  if  them.  Corn- 
mmhaiaioaeBeSlot,  N'&O,  p.  lOtA. 

Uideaiy  and  fiirtiM  most  part  cnouMwi  eoniectares  and  reasoiuDgs»  coo- 
MniiBg  Ike  dMniod  eompoafioa  of  tlie  Senfiarbiii^  ndtaenl  wMen^ 

An  Account  of  some  Books.    iV°  GO,  p.  1083. 

I.  The  IXvine  Hirtory  of  the  Geneiis  of  the  World,  explicated  and  iUa» 
tfalied.  LottJoo,  1670,  in  4to. 

This  atithor,  not  thin'iinjj  ft  to  give  us  his  name,  takes  no  small  pains  to  ex- 
plain in  this  his  book  the  Genesis  of  the  World,  aa-it  is  delivered  by  Mo«a^  es- 
teemed by  him  the  only  true  philosopher; 

II.  Fnuw.  IVragiDi,  Snper  Obtervationibus  a  se  hd&s  teoqidn  ulfimonni 

Terrrr-Motnam,  ac  potis?imnm  Hncrtisiani,  Ph) sica  DiaqiMtitoy len  Gyri  TcW 
Diumi  Indicium.    Lugduni  Batavorum,  1*^69,  in  4 to. 

This  Venetian  philosopher  acqoamts-theourioos,  in  this  book,  with  some  ob^ 
MTvatioiM'  made  hf  hmtM  in  two  late  earUmiiifliBi,  ad  by  odwn  dair  ia 

the  last  about  Ragusn,  whenre  he  thinks  an  argument  maj be'dnmi  U^COuSroif 
among  other  proofs,  the  diurnal  motion  of  the  earth. 

His  observations  afe^  that  in  those  earthquakes  he  found,  besides  a  subsulting 
liei'pbidieabtf'moiiioii-,  foond  by  olltei%  a'conooaaitaiatlilerrioine^  AomweHto* 
east ;  which  latter  he  conceives  w  as  not  caused  by  tl>e  former,  but  only  dii* 
covered  by  it;  just  as  the  progi  essive  motion  of  a  boat,  carried  with  a  stil!  stream, 
ia  not  produced,  but  only  made  sensible,  from  an  accidental  check,  to  a  person- 
that  diall  have  been  pot  in  it  aale^,  wiien  it  waa  at  reat,  but  awakena,  al%er  it 
yfB  made  to  swim  down  a  still  river ;  who  will  think  himself  unmoved,  till  the 
Bo«t  meet  with  some  stop,  wliereby  for  the  time  its  course  will  ^ther  be  bin- 
(fered  or  disturbed,  md  he  made  sensible  of  his  bein^  m  motion* 

He  attegea  divera  other  obaervatioiia,  made  of  riven,  auapended  betla,  and 
church  lamps,  which  were  all  observed  by  himself  and  many  others,  to  have 
likewise  the  said  lateral  and  vibrating  motion.  Whereupon  he.admonishe<;  his 
leaders  that  they  would,  on  the  like  occasions,  take  very  particular  notice  of  all 
tfie  a^eml  mofSona  in  earttiqinkcs ;  and  then-  cdnaider  wirti  themsdvea,  whe*' 
ther  from  such  observations  universally  made,  importing  that  the  earth  in  earths 
quakes  is  vibrated  towards  the  east,  and  that  that  vibration  cannot  proceed  from 
its  succussatiop,  (which  is  only  id>le  to  cause  a  peipeadicular  motion  in  the 
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trcmblinjr  earth.)  it  may  be  validly  inferred  that  the  earth  baa  a  diurnal  pro. 

gressive  motion  from  west  to  east     '  ' 

.  Ilf;  Questk>Tri|ilexdeADDoMenaeetDi«ChristiNati,BaptittatictMortui. 

Auth.  R.P.  Michaele  SencsdjaUoAS.J.  Leodii,  1670,  ill  4to. 

This  author  undertakes  to  prove,  in  this  chronological  treatise,  not  only  the 
year  and  month,  but  also  the  day  and  hour  of  the  nativity  of  Christ,  and  of  hia 
baptism  anddeath. 

JV.  Hemanni  Gmbe»  M.D.  Commentarius  de  Modo  Simplicium  Mjuf^qi- 
mentonim  Facul tales  cognoscendi.    Ilafnlac  et  Franoofurti,  1669,  8vo. 

lu  this  treatise  there  is  nothing  interesting  to  medical  men  of  the  pivMtit 
times.  » 

V.  Dc  Lactc  Lunte  Dimertatio  Medica,  JolwimU  Daiudb  Majoria^  Fh.  at. 
M.D.Kiloni,  1667,  4to. 

By  the  word  lac  \uma  nothing  else  is  meant  here  than  ilorea  agenti,  or  a 
fine  white  porua  and  fiiabte  earth,  inupld  and  witboot  soent»  diaaolable  in  inu 
ter,  and  tinging  it  with  a  milky  colour,  and  aometimea  raising  a  kind  of  ebulli- 
tion in  it,  found  commonly  in  silver  mines,  and  in  them  sublimed  and  sticking 
to  the  roofs  of  the  rocky  hills ;  having  a  drying  and  abstersive  quality,  and 
tliarefore  good  against  the  afflnz  of  sharp  boaioarB  in  idoeratBd  parikSy  serving 
alao  for  an  excellent  cosmetic.  All  which  particulars  are  at  large  dedneed  and 
discoursed  upon  by  the  author  ;  who  observes,  that  Gesner  in  his  book  of  Fos- 
sils takes  good  notice  of  this  mineral  earth,  and  affirms  it  to  be  found  in  the 
mountains  of  Helvetia,  especiaUy  that  whkdi  b  called  mount  Pilate.  From  whom 
'  he  diinka  that  others,  as  Boetbiua  a  Boot,  Olaos  Wormius,  Aldrovamdiia,  Cd> 
ceolarius,  and  others,  have  taken  the  hint. 

He  makes  the  matter  of  this  earth  to  be  the  metallic  vapours  of  silver  ore,  by- 
some  fermentation  raised  and  subUmed,  and  then  condensed.* 

Extract  of  a  Letter  of  Dr»  Jobs  IValus  to  Robert  Boris, 

concerning  fhc  Doctor  s  Ef^snt;  nfTi  aching  a  Person  Dumb  and  T)eqf . 
to  spcali  mid  to  tmdentand  a  L,attguage^  wilh  the  success  theteof, 
jV'Gl,  p.  1007. 

The  task  consists  of  two  very  different  parts  ;  each  of  which  renders  the  other 
more  diffiealt.  For,  besides  that  which  appears  on  the  Irn t  view,  to  teach  a 
penon  who  eamiot  hear  topvonottiioe  tlieaound  of  words ;  there  is  that  other« 


*  Wlwt  b  bmtenned  hchtott  aptwmlo  iMveliem  acriciieowMgitli.  It  wu  not  idnUe  iia 

water,  but  mcn-iy  diHusiMc  t!irnut;h  it.  lis  sitppnvcd  arigiQ  flma  **  tbc  tDCtafllC  VapO0C5  of  lilnar 
fenueBted,  tubluned  and  condenKd,"  i*  an  (^cegUKiu  error. 
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of  te^diing  him  to  understand  a  language,  and  to  know  the  Mgnification  of 
thoie  wordst  whether  tpdceo  or  written,  wberdiy  he  may  both  expreas  hi*  own 
sense,  and  uiidentand  the  thoaghti  of  others*  withottt  which  the  foniwr  were 

useless. 

But  to  this  disadvantage  of  teaching  a  first  language,  that  of  deafness  must 
needa  aogment  the  difiiculty  t  dnoe  it  is  numifiMtljr  evident  from  eiperience, 
that  the  most  advantageous  way  of  teaching  a  child  his  first  language,  is  tbftt 
of  perpetual  discourse,  not  only  what  is  particularly  addressed  to  himself,  as  well 
in  pleiising  diversions  or  delightful  sports,  and  therefore  insinuates  itself  with- 
out my  irksome  or  tedkras  labour,  as  wliat  is  directly  intended  for  his  more  se- 
rious information :  but  that  also  which  passes  between  others,  wbeme,  witlioot 
fKtins  or  pfiidv ,  he  takes  notice  of  what  actions  i{i  tiic  speaker  ncrompany  such 
words,  ami  wimi  effects  they  produce  in  liiose  to  whom  the^'  are  directed,  which 
by  degrees  insinoates  the  understanding  of  those  words. 

And,  as  that  deafness  makes  it  the  more  ffiffieult  to  teach  him  a  language;  so 
on  the  other  hand,  tliat  want  of  language  makes  it  more  hard  to  teach  him 
liow  to  speak  or  pronounce  the  sounds.  For  there  being  no  other  way  to  di- 
lect  his  speech,  then  by  teaching  him  how  the  tongue,  the  lips,  the  palate, 
and  other  organs  of  speech,  are  to  be  applied  and  moved  in  the  forming  ofisuch 
sounds  as  are  required  to  the  end  that  he  may  by  art  pronounce  those  sound?, 
w}iich  others  do  by  custom,  it  may  be  thought  hard  enough  to  express  in  writ> 
ing,  even  to  one  who  understands  it  very  well,  those  nice  curiosities  and  deli- 
cacies of  nK>tion,  which  must  be  observed,  though  we  need  it  not,  by  him,  who 
without  help  of  his  ear  to  guide  his  tongue,  sh;jll  form  that  variety  of  sounds 
we  use  in  speaking ;  many  of  which  curiosities  arc  so  nice  and  delicate,  and  the 
difference  fai  tarB^ag  those  sounds  ao  very  subde,  that  most  of  ourselves,  who 
pronounce  them  every  day,  are  notable  without  n  very  serious  consideration  to 
give  an  account  by  what  art  or  motion  ourselves  form  them,  much  less  to  teach 
another  how  it  is  to  be  done.  And  if,  by  writing  to  one  who  understands  a 
language,  it  be  thus  difficult  to  give  infraction,  how,  without  the  help  e£ 
hearing,,  be  may  utter  those  sounds,  it  must  needs  increase  the  difficulty,  when 
there  is  no  other  language  to  express  it  in,  but  that  of  dumb  signs. 

As  to  the  first  part,  tliougli  I  did  not  doubt  but  that  the  ear  as  much  guides 
the  tongue  in  speaking,  as  the  eye  does  the  hand  in  writing  or  playing  on  the 
lute  t  and  therefore  those  who  by  accident  wholly  lose  their  hearing,  lose  also 
tlieir  speech,  .ind  consequently  beeome  dumb  as  well  as  deaf ;  yet  since  we  see 
that  it  is  possible  for  a  lady  to  attain  so  great  a  dexterity  as  in  tlie  dark  to  play 
on  a  lute,  though  to  that  variety  of  nimble  motions,  the  eye'silreetion,  as  wdl 
as  the  judgment  of  the  ear,  might  seem  neoestaiy  to  guide  the  hand,  I  did  not 
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tliini  it  impoisible  but  that  theoiiguM  of  speech  might  be  laiigbt  to  otnem 
tlieir  doe  postures,  though  ndther  the  ejre  behold  tbdr  notien,  nor  the  ear 

discern  the  sound  llicy  make. 

Aiul  as  to  the  oilu  r ;  that  of  language  might  seem  ^et  more  possible.  For 
•8  in  diildren,  every  day,  the  knowledge  of  worda,  with 'their  various  oon- 
atmetioMa  and  signitications,  is  by  degrees  attained  by  the  ear,  so  that,  in  a 
•few  years,  they  arrive  to  a  competent  ability  of  expre«»ing  themselves  in  their 
iirst  language,  at  least  as  to  the  more  usual  parts  and  notions  of  it ;  v.hy  should 
it  be  thought  impoaaible,  that  the  eye  (though  with  some  disadvantage)  might 

,  '  as  mil  apply  such  complication  of  letters  or  rather  characters,  to  represent  the 

various  conceptions  of  the  mind  ;  as  the  ear,  a  like  complication  of  sounds?  For 
though,  as  things  are,  it  be  very  true  that  letters  are,  with  ua,  the  imtnedtate 
characters  of  aoand|»  aa  Ifaoae  aonnda  are  of  oonocptiens:  yet  ia  there  no  reason, 
in  tho  n:!iure  of  the  thing  itself,  why  letters  and  characters  na^t  not  as  priK 

*  ]H  r1v  be  applied  to  represent  imme^alcly,  as  by  the  intervention  of  soiwds, 

what  our  conceptions  are  ? 

Whidi  ia  so  great  a  troth,  that  it  ia  practised  every  day,  not  only  by  the 
Chioese,  whose  whole  language  is  said  to  be  made  up  of  sudl  characters  as  to 
represent  things  and  notions,  indqiendent  of  the  sound  of  words;  and  is  there- 
fore diflierently  spoken,  by  Uiose  who  differ  not  in  the  writing  of  it :  like  as 
what,  in  figures,  we  write,  i,  a,  3,  for  one,  two,  three;  a  Frenchman,  for 
example,  reads  un,  deux,  trots :  But,  in  part,  also  amongat  onrselvea ;  as  in  the 
numeral  figures  now  mentioned,  and  many  other  characters  of  weights  and 
metals,  used  indifterently  by  divers  nations  to  signify  tlie  same  conceptions, 
though  expressed  by  a  different  sound  of  words :  And  more  frequently,  iu  tiie 
practicB  of  apedoua  arithmetic*  and  operationa  of  elgdm,  ezpresaed  in  aiich 
symbols,  ns  so  little  need  the  intervention  of  words  to  make  known  their  mean- 
ing, that,  when  different  persons  come  to  express,  m  words,  the  sense  of  those 
characters,  Uiey  will  as  little  agree  on  the  some  words,  though  all  express  the 
aame  sense,  aa  two  translators  of  one  and  the  same  bodt  into  another  langm^ 
And  though  I  will  not  dispute  the  practical  possibility  of  introducing  an  uni- 
versal character,  in  which  all  natinns,  though  of  different  speech,  shall  express 
their  common  conception* ;  yet,  that  some  two  or  tliree  (or  more)  persons  may, 
hjf  eonaent,  agree  upon  audi  characters,  whereby  to  expreaa  each  to  other  their 
sense  in  wrhti^,  without  attending  the  sound  of  words ;  is  so  far  from  an  im- 
possibility, that  it  must  needs  be  allowed  to  be  very  feasible,  if  not  easy.  And 
if  it  may  be  done  by  new-invented  characters,  why  not  as  well  by  those  already 
in  use  f  Which  though  to  those  who  know  their  common  use^  may  signify 
•omidat  jet  to  those  that  know  it  noti  or  do  not  attend  it,  may  be  aa imnedi^ 
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«tdy  applied  to  Mgt&fy  things  or  notions,  as  if  they  signified  notMagf  die :  And 

consequently,  so  long^  as  it  is  purely  arbitrary,  by  wliat  eharactLT  to  express  such 
a  thiitg  or  notion,  we  may  as  well  malte  use  ol  tliat  character  or  collection  of 
letters,  to  express  the  thing  to  the  eyes  of  him  that  is  deaf  j  by  wiiicli  others 
express  the  sound  or  oame  of  it  to  those  that  hear.  So  that,  indwd,  that  shall 
be  to  him  a  re;)!  cliaracter,  which  expresses  to  another  a  vocal  sound ;  but 
agoilies  to  both  the  same  conception  :  Which  is,  to  understand  the  langiingc. 

I  shall  add  this  also,  that  the  person  to  be  taught  could  once  speulc,  though 
•o  loog  ago,  tliat  I  think  lie  scarcely  remembers  it.  Bat  hnring,  by  accident, 
when  about  five  ye  ar"?  of  age,  lost  his  hearing,  he  consequently  lost  his  speech 
also ;  not  all  at  once,  but  by  degrees,  in  about  half  a  year's  time  :  by  wbich  I 
was  very  certain  titat  bis  want  of  speech  was  but  a  consequeiio:  of  his  want  of 
hesrii^,  and  ^  not  proceed  originally  ifom  an  indisposition  in  .the  organs  of 
sj)eech  to  form  those  sounds.  And  though  the  neglect  of  it  in  his  younger 
years,  when  the  organs  of  speech,  being  yet  tender,  were  more  [jtiablc,  might 
now  render  them  las  capable  of  tiiat  accurateness  which  tho6e  of  children  at> 
tiinnnto:  yet,  if  he  can  attain  to  apeak  but  so  wdt«a«  foreigner,  at  his  years, 
may  levn  to  speali  English,  what  shall  be  farther  wanting  to  that  accurateness 
which  a  native  from  his  childiiood  attains  ontoj  may,  to  an  indifterent  estimate^ 
be  very  well  dispensed  with. 

Bat  as  to  the  other  branch  of  our  design,  concerning  the  understanding  of  a 
language :  I  see  no  reason  at  all  to  doubt,  but  that  he  may  attain  this,  as  per. 
fectly  as  those  that  hear ;  and  that,  allowing  llie  like  time  and  exercise,  as  to 
other  men  is  requisite  to  atuiu  ilic  perfectiua  of  a  language,  and  the  elegance 
of  it»  he  may  imdersCand  as  well,  and  write  as  good  language  as  other  men ; 
and  imwhit  inferior  to  what  he  might  att«n  to^  if  he  had  his  hearing  as  others 
hare.  And  what  I  speak  him  in  particular,  f  mean  as  well  of  any  other  in- 
genious person  in  his  condition :  who,  I  believe,  might  be  taught  to  use  their 
book  and  pen  aa  well  as  otlicrs«  if  aright  course  were  taken  to  that  purpose 

As  to  tibat  of  speech  »  I  must  first,  by  the  most  significant  signs  I  can,  make 
him  to  tmderstand  in  what  posttire  and  motion  I  would  have  him  apply  his 
tongue,  lips,  and  other  organs  of  speech,  to  the  forming  of  such  a  sound  as 
I  dkect.  Which  if  I  hit  right,  I  confirm  him  in  it :  If  he  miss,  I  signify  to 
Mm,  in  what  he  differed  from  my  direction  ;  and,  to  what  circumstances  he 
must  attend  to  mend  it.  By  which  means,  with  some  tri;il>;,  and  a  little 
patience,  he  learns  first  one,  then  another  sound ;  and,  by  f  requent  repetitions, 
ia  confirmed  in  it :  or,  if  he  chance  to  forget,  recorers  ii  again. 

And  for  Itaia  work.  I  vms  so  far  pcpared  beforehand,  that  I  had  heretofof^ 
upon  another  occaaaoot  (in  mf  treatise  De  LoqueU,  prefixed  to  my  gtwnflHr 
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for  the  Ehglish  tongue,}  considered  ver^  exactly  the  eocurate  formation  of  alt 
sounds  in  f  |)eaking,  without  which,  it  were  in  vnin  to  set  upon  this  task.  For 
'   if  wc  do  not  know,  or  not  consider,  liow  we  :ip])!\  our  own  organs  in  forming' 
tii<%c  sounds  we  speak,  it  is  not  likely  that  wc  shall  thia  way  teach  another. 

It  remuDK  now,  for  the  perfocting  the  aocoant  which  at  preient  yoo  deatre  of 
me,  only  to  tell  you  wluit  progress  we  have  already  made.  He  has  been 
already  with  me  ^omewhnt  more  than  two  months ;  in  whicli  time,  thou^i  I 
•  cannot  be  tliought  tu  liave  finished  such  a  work,  yet  the  success  i»  not  so  Utile, 
as  to  discourage  the  undertaking ;  hat  aa  much  as  I  could  hope  for  in  so  ahoit 
a  time,  and  more  than  I  expected.  So  th.'.t  I  may  say,  the  greatest  difficulty 
of  both  parts  being  nlmost  over,  what  remains  is  little  more  than  the  work  of 
lime  and  exercise.  There  is  hardly  any  word,  which  with  deliberation  he  can- 
not speak ;  bat,  to  do  it  accarately,  rad  with  expedition,  we  most  allow  him 
the  practice  of  some  considerable  time. 

And,  as  to  the  language  ;  thougli  it  were  very  indifferent  to  him  who  knew 
none,  which  to  begin  witli,  yet,  since  it  is  out  of  question,  that  English  to  hint 
is  likely  to  he  the  most  useful  and  necessary ;  it  wu  not  advisaUe  to  begin 
with  any  other.  For  though  he  can  pronounce  thelirtiii  with  much  more  ease, 
as  being  less  perplexed  with  a  multitude  of  concurring  consonants;  yet  this  is  a 
consideration  ot'  mucli  less  importance  than  the  other.  To  this  therefore  having 
applied  himself,  he  has  already  learnt  a  great  many  words,  and,  I  n^ny  say,  a 
considerable  part  of  the  English,  as  to  words  of  moat  ficqucot  use  :  But  the 
whole  language  being  go  eopioui;,  though  otherwise  easy,  will  ie(|wre  a  longer 
time  to  pertect  what  he  has  begun.* 

•  The  perton  to  whom  the  fbregin;;  hlicr  n  fcrs,  U  Mr.  Daniel  WTjaley  (son  of  Mr.  Wluiley,  late 
of  Nanhanipioa,  and  mayor  of  that  town.)  He  was  ou  Uie  2Ut  of  Idij  l662,  proent  at  a  meet- 
ing of  ibe  B.  S.  and  did  ia  (heir  pwnnce,  la  tbdt  great  MtkfiKdon,  praoodDoe  diatinedy  enoqgh 
«dch  wordi  a«  t>)r  the  company  were  prD]xued  lo  Ii"m  j  nnd  ttiough  not  altogether  with  the  Ulua^ 
tune  or  accent,  yet  to  as  easily  to  be  nnderstood.  About  the  s£.iuo  lime  also  (his  Majesty  having- 
hcaivl  ol  it,  arvd  being  m  illing  to  see  him)  he  did  the  like  several  times  at  Whitehall,  in  the  presence 
of  bis  Majesty,  bis  highness  Prince  ftt^rt,  and  dhwrt  others  of  the  aabilitj[,  thoogb  be  had  then- 
employed  bnt  a  imall  time  in  acqninng  this  aliilitjr.  In  tiie  ^we  of  one  TW/-  wiwdi  was  the  wfatde 
liiMc  iif  hU  ^'ry  witti  Dr.  W.iltis  he  ts.nl  rr.u1  over  a  great  part  of  the  English  Bible,  and  had  at- 
tained so  mucli  islciil  as  to  express  himself  intelligibly  ia  (tfdinaiy  affairs  ;  to  undenland  letters  writ- 
ten  to  him,  and  to  write  answers  to  than,  though  not  elegantly,  yet  so  as  lo  be  understood :  and 
in  the  imsence  of  manjr  Awtsgnen  («bo  out  of  cof ioai^  hate  come  to  bbd  biiii«)  bas  often  not  ooly 
read  English  and  Latin  to  tbem,  hot  pranennced  the  moat  diffiadtwoidi  of  their  languages,  even 
Polish  itwif,  wliiLii  lliey  cou]d  pro[xi«?  lo  Iiim. 

Nor  is  this  the  only  person  on  whom  the  doctor  bas  shown  the  efkd  of  hia  skill,  but  he  has 
riooa  done  dw  like  ibr  anoltwr,  a  jroangftadcDmi  of  a  wif  good  HaSfy,  aad  »  Hr  ertite,  «&» 
fiocalushiitbiiriBtedUslieviac.  ^faleioaaitedfism  llnai^iaiL] 
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4  Bdaihtt  amcemmg  the  Sal-Gem  Mines  in  Poland.  N'  6i,p*  1099. 

Tlie  iiiines  of  Sal-Gem  in  PolanJ  arc  a  miiL'  distant  Tioin  Cracovia,  near 
the  small  town  of  Wilizka,  which,  the  church  excepted,  is  altogether  one 
hollow  under  ground.  There  are  four  descent*  or  boles,  eacli  four  or  five  feet 
long,  and  as  broad,  lined  downwards  through  with  timber.  Above  is  a  great 
wheel,  with  :i  strong  rope,  of  tbe  thkkness  of  alustyannj  drawn  about  by 
horse,  as  in  a  horse-miil. 

They  first  descend  perpendicularly  by  a  rope  to  the  depth  of  lOO  fathoms. 
Th^  afterwards  oome  to  oertaio  ladders,  by  wMch  they  go  down  100  fathoms 
deeper,  where  there  are  double  pnssngrcs  and  holes,  one  above  another,  in  abun- 
dance ;  for  the  mine-men  dig  on  still,  and  cut  out  every  where  and  on  all  sides 
as  l^ong  as  the  salt  vein  lasts  and  salt  is  found  ;  but  the  vein  being  lost  and  no 
more  salt  appearing  in  one  place,  they  aeardi  for  other  sslt  vdosy  whence  oome 
10  many  holes  and  passages  out  of  one  into  another.  The  great  hqlcSf  to  ie> 
cure  both  tlie  town  above  and  the  work  below  from  falling  in,  arc  very  care- 
fully filled  out  and  supported  by  strong  and  well-compacted  timber,  of  which 
tliere  »■  cnoogb  in  those  works  to  build  a  laige  town  with. 

Out  of  these  mines  they  dig  and  cut  three  sorts  of  salt ;  one  is  common, 
coarse,  aod  black;  the  secoud  somewhat  finer  and  whiter;  the  third  very  white 
and  ckar,^  lik.e  crystal.  The  coarse  and  black  salt  is  cut  out  in  large  pieces,, 
noondish,  and  three  Fdonian  ells  long,  and  one  ell  thick,  which  costs  lifly  to 
seventy  Solonian  florins.  Thegveat  pieces  lie  at  Ckaoow  about  the  streeU,  be< 
fore  the  doors  of  the  citizens ;  as  also  in  the  conntry,  in  tlie  small  towns  and 
villages,  md.  before  the  forts  and  houses  of  the  nobility ;  where  the  cattle  pass- 
ing to  and  fro,  lick  of  those  sdt  stones  i  wfaicli  afterwards  by  mills  and  other: 
engines  are  ground  and  beaten  small  for  use. 

The  colour  of  these  salt  stones  is  darkish  grey,  with  some  mixture  of  yellow. 
The  instruments  with  which  they  are  dug  and  cut  out,  bavc  almost  all  Ger- 
loan  names  with  Fblonian>tieriidnations;  for  when  this  salt  work  was  first  found,, 
which  »  now  above  four  hundred  years  ago,  the  mine-men  that  first  bqj^n  to 
work  in  it  were  Germans ;  whence  the  Pules  have  retained  those  naroes  (o£  th& 
tools,  but  given  them  Polish  terminations. 

These  salt  works  bdong  to  the  king  of  B»lancl,  who  ap|KMnts  and  maintains 
the  ofiieers  of  them;  and  it  is  one  of  his  best  royA  revenues,  amounting  to  con- 
siderable sums  of  money.  There  are  no  less  than  a  thousand  men  con- 
stantly employed  in  these  mines,  and  there  was  then  a  provision  of  salt  vali^ 
at  two  millions. 

There- sre  ui  tiiese  works  three  horses,  that  stay  always  below,  having  their 
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etaWe  and  Other  necessaries  tlirre;  they  carry  the  salt  from  the  places  wliere 
it  U  cvit  and  dug  out,  to  the  rope,  whence  it  is  by  the  wheel  drawn  up,  by  a  horse 
above  groutul,  going  round  about.  The  hones,  after  they  have  been  a  while 
under  ground,  grow  blind  from  the  sbarfmew  of  the  flail,  and  all  the  three, 

which  then  laboured  there,  were  quite  blind;  and  one  of  ihcrn  that  li;u!  been 
longest  in  tho^^e  mines  harl  the  hoofs  of  his  feet  grown  a&  long  again  as  they 
are  usually,  so  that  each  hoof  was  near  a  span  long. 

This  salt  work  has  a]s6  beneath  it  certain  salt  springs,  whence  the  salt  water 
isiby  chamiels  conveyed  to  several  places,  where  it  is  boiled  to  s;dt. 

There  is  another  mineral  salt  woi  k  in  Poland,  viz.  at  bochna,  but  not  so  well 
ordered  as  the  former.  Besides  tliere  arc  divers  other  places  in  Poland,  ai^din 
RnsstBii^SOii,  which  yidd  salt;  aaatHoBtz,  Caioaiga,  Solum,  Hats,  Oswents, 
fcc.  In  the  Podolian  desert,  near  the  river  Boristhenes,  is  a  sail  lake,  whosa 
water  is  by  the  lieat  of  the  sun  dried  up,  and  turned  to  sail,  so  that  llie  people 
there  ride  into  it  witli  horses  and  waggous,  like  unto  ice,  and  cut  il  itito  pieces 
snd  aury  it  away. 

The  Wayof  mahing  Vinegar  in  France.    Conmunkatal     an  utgettimt 

Physician  of  tiuii  Nation.    A"  61,  p.  2QU2. 

They  take  two  large  ca>ks,  w  ithln  each  of  which  they  put  at  the  !)ottom  a 
trevet,  which  must  be  one  foot  high,  and  as  large  as  the  size  of  the  cask  per- 
mits. On  this  trevet  they  put  vine  twigs,  whereon  they  hy  a  ^htwtante  catted 
rape,  with  which  they  fill  both  vessels  within  li  =  T  foot  of  the  top.  This  rape 
is  nothing  but  the  wood  or  stalks  of  the  clusters  of  grapes,  dried  and  freed  from 
the  grapes.  The  trevet  and  the  vine  branches  are  put  at  the  bottom  of  the 
casks,  only  to  keep  the  rape  from  settling  at  the  twttom.  It  is  (his  rape  whtelV* 
alone  heats  and  sours  the  wine.  The  two  vessels  being  almost  quite  filled  with 
the  rnpc,  one  of  tliem  is  filled  up  with  wine,  and  the  other  only  lialf  full  fur  ihe 
time :  and  every  day  they  draw  by  a  cock  half  the  wine  that  is  in  the  full  vessel, 
therewitli  quite  to  fill  up  the  other  that  is  but  hatf  full,  observing  inteidiapge* 
abletmns  of  filling  and  imfilling  ttie  vessels.  Ordinarily,  at  the  end  df  two  or 
three  days,  the  half -filled  vessel  begins  to  heat,  and  this  heat  augments  for  se- 
veral days  sneeessivelv,  continuing  to  do  so  till  the  vin^af  is  perfectly  made ; 
and  the  workmen  know  that  the  vinegar  is  made  by  the  ceuitig.of  the  Iheat. 
In  sainmer  it  is  a  work  of  fifteen  days :  in  winter  it  proceeds  more  slowly,  and 
tliat  according  to  the  degree  of  cold  weather. 

When  the  weather  is  Iiuttej.t  the  wine  must  be  drawn  twice  a  day,  to  put  it 

out  of  ope  vessel  into  the  other.    It  is  only  tlie  half-filled  cask  that  heats,  and' 
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as  soon  as  they  have  done  filling  up,  its  he^t  h  choaked  and  stopped  for  the 
time,  and  the  other  cask,  which  is  unfilled,  beginis  to  heat.  The  full  vessel  is 
tputt  open  attlie  top,  but  k  wooden  cover  it  paton  the  vend  that  is  hot  h«df 
full.  The  best  wine  makes  the  beat  Tln^jpur;  but  yet  Aay  tneke  good  vinegar 
of  wine  that  is  turned. 

The  «vine  in  changing  leaves  a  certain  grease,  wliich  sticks  partly  to  the  sides 
of  the  cesk,  (and  that  they  take  care  to  do  dean  away)  partly  to  the  rape:  so 
tiiat  if  they  cleanse  not  the  rape  from  it  almost  every  year  once,  the  wine  turns 
Into  a  whitish  liquor,  which  is  neither  wine  nor  vinegar.  At  the  time  when 
they  pour  the  wine  out  of  one  vessel  iiilu  the  other,  a  scum  arises  on  the  top 
of  the  vessel,  which  must  be  carefully  taken  away.  la  the  cadet,  whidi  have 
never  served  for  this  purpose  befove,  the  vin^ar  is  msde  more  dowly  than  in 
such  as  have  been  ii?rd. 

As  soon  as  the  rape  is  separated  from  its  grapes,  which  is  done  immediately 
after  inntage,  it  is  carefully  put  up  in  barrds,  lest  it  take  dr,  and  heat  itself, 
and  bespmkd.  Rape  wHI  serve  a  year  more  or  less,  provided  care  be  taken  to 
clear  away  every  morninp  with  a  piere  of  linen  the  grease  that  is  on  the  sides  of 
the  vessel,  and  with  a  little  broom,  that  which  swims  on  the  top  of  the  liquor. 
The  rape  may  be  freed  from  its  grease  widi  water,  rubbing  it  between  die 
hands. 

Jn  Account  of  tome  Booh.   N'  6l,  p.  2005. 

I.  Mechanica,  dvedeMotttTractatutGeomctricus;  fosSecundai  in  qua, 
De  Centro  GravitAtis  ejasque  Cdcok> :  Attth.  Johanne  Wdlis»  SS.  Th.  D. 

Icc.    Loiidini,  ?<^70,  in  -ttn. 

In  this  second  part  the  author  demoniitrates  the  nature  and  place  of  the 
centre  of  gravity.  He  shows  also,  from  general  principles,  how  by  cdcolation  to 
determine,  at  well  the  magnitude,  as  the  centre  of  granty,  in  innumerable  sorts 
of  lines,  surf;Tces,  .md  soiids,  all  right-lined  figures  whatsoever;  in  all  solids 
bounded  by  plains;  in  cones  also  and  cylinders  :  And  in  curve-lined  figures  in- 
numerable} not  only  (with  Archimedes)  in  the  parabolar  figure,  but  likewise  in 
dl  paraboloids  whatever ;  with  thdr  ongohHrsclids  insistingon  them  i  and  their 
ronnirli  or  other  solids  made  by  tlie  conversion  of  thoi;e  plains  about  any  axe  in 
U^e  same  plain  attsigned  ;  and  the  centre  of  gravity  of  all  these  solids.  And  the 
Kke  also  in  other  figures  reciprocal  to  these  paraboloids,  infinitely  continoed  be- 
tween such  curves  and  their  asymptotes:  Showing  wMch  of  those  figure*,  in- 
finitely  long,  are  of  fiiiite  magnitiidc,  and  wluit  that  is  ;  which,  of  infinite:  and 
which  of  them  have,  which  have  not  centres  of  gravity;  and,  in  those  which 
have,  how  to  assign  them :  And  Uie  like  of  the  ongulas  appertaining  to  them, 
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aiid  the  solids  made  by  their  conversion  about  an  axe :  In  ma^iy  of  which,  the 
magnitude  of  the  ungula  or  solid  is  sliown  to  be  but  finite,  where  the  magni. 
tude  of  the  respective  plttn  (on  which  they  stsnd,  or  by  whow  conveniim  ^ey 
be  innde)  is  infinite:  and  contniry wise,  in  otliers,  tIio  magmtttde  of  the  imgab 
or  solid  U-)  he  infinite,  where  liial  of  the  plain  is  but  finite. 

lie  gives  also  general  methods,  from  the  centre  of  gravity  of  a  plain,  or  of 
Iine«»  to  find  the  roagnitade  of  the  angnlas  and  solids  mnte  rotation  about 
aaugnedaxea.  He  shows  particularly,  lliat  the  sciilcnc  cylindric  surface,  is  to 
the  erect,  as  the  perimeter  of  an  ellipse  to  that  of  a  circle.  He  shows  the  centre 
,  of  gravity  of  all  arches  of  circles,  with  their  superficial  ungulas,  and  tlie  surface* 
made  by  the  oonvertkui  of  such  arafaes  abooi  assigned  axes.  And  the  like  of 
the  sectors,  segments,  and  other  portions  of  circles,  which  arc  apf^icable  also 
to  those  of  ellipses  ;  with  the  ungula?  and  solids  mnde  by  sucli  conversion  ;  and 
their  ceulrcs  of  gravity.  He  does  the  like  in  the  cycloid,  showing  the  length 
of  the  curve,  and  of  the  portions  thereof*  with  thdr  centres  of  gmvily,  and 
their  several  superficial  ungulas,  and  surftcei^  made  by  oonversioa  and  the 
centres  of  gravity  of  all  these,  &:c. 

He  does  the  like  in  the  figure  of  right  sines,  in  the  figure  of  versed  sines,  , 
and  of  arches ;  assigning  the  magnitude  of  those  figures,  and  of  their  st^ments 
and  portions  ;  with  their  ungulas,  and  solids  by  conversion ;  and  the  centres  of 
gravity  of  nil  these.  Whence  (amongst  many  other  things  )  are  deduced  the 
sums  of  the  right  sines,  versed  sines  and  arches,  appertaining  to  any  assigned 
portion  of  a  drde ;  and  the  sums  of  their  squares,  cubes,  or  other  powcEs. 

He  does  the  tike  in  spiral  figures,  as  well  tliat  of  Archimedes,  ^s  an  iufinittt 
number  of  other  spirals  ;  showing  tlic  magnitude  of  the  several  parts  or  sectors; 
with  their  centres  of  gravity  ;  and  the  respective  paraboloids.  He  prosecutes 
the  same  in  part,  but  more  briefly,  in  the  dssoid  and  oonchddt  and  the  figure 
of  tangents;  as  to  the  magnitude  of  those  figureSi  and  the  parts  diereof;  their 
ungulas,  solids,  and  centres  of  gravity. 

He  shows  also  the  quadrature  of  the  hyperbola,  and  parts  thereof ;  their 
ungulas,  solids,  and  centres  of  gravity:  Asdso  an  hyperboiliCBl  solid,  made  by 
the  oonverskm  of  a  straight  line  about  an  ans  not  in  the  same  fdain ;  showing 
the  magnitude  of  that  solid,  and  of  its  parts,  and  their  centres  of  g^ravity ;  and 
the  several  sections  of  that  solid  miide  by  plains  in  any  assigned  position  ;  being 
parabolas,  hyperbolas,  ellipses,  circles,  parallelograms,  and  triangles ;  aC00fd> 
mg  to  the  difFerent  positions  of  the  cutting  plains,  &c 

If.  Exercitationes  Mechanicnc,  Alexandri  Marchetti.    Pisi,  itiGp,  in  4to. 

This  author  declares,  that  though  many  eminent  men  have  already  treated  of 
tbeaaMcct  of  his  book,  as  Aristotle,  Archimedes,  Lucas  Valcrin^  Guldtnos, 
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Oa1i1en<;  Others ;  ytt  he  thinks  be  has  handled  it  more  fuUjf,  more  distinctly, 
and  easily.  '  t  ■ 

m  Tht  Natvnl  Hittmy  of  Nitra,  or,  a  VbiloMiphieal  Diiooiine  of  tbe  N«» 

ture,  Generation,  Place,  and  Artificial  Extraction  of  Nitie,  with  it*  Virtoei 

and  Uses,  by  Wiiliam  Clarke.    London,  1670,  in  8vo. 

There  is  nothing  in  this  treatise  worthy  the  attention  of  modern  chemists. 

Nw  PneumatklU  Experiments  about  Respiration,  by  the  BomurabJs 
Robert  Boi  LE.   N"  62,  ^.  201 1. 

The  Fii^t  Title. 

Observations  on  the  /<7«f;     of  Ducks,  inchuled  in  the  Exhausted  Receiver. 

Nature  having,  as  zoologists  teach  us,  famished  ducks  and  other  water  fowl 
with  a  peculiar  araetuie^f  some  tosmIs  about  the  heart,  to  ettsUe  them,  when 
th«y  hafe  oooasion  to  dive,  to  forbear  for  a  while  resphring  under  water  with- 
out pniudice ;  I  thonglit  it  worth  the  trial,  whether  stirh  birds  wnnld  inuch 
better  than  other  animals  endure  the  absence  of  the  air  in  our  exhausted  re* 
cciver.  The  eccoonta  of  vincb  trifle  were  registered  aa  &>llowa% 

£ap*  A-«We  a  lull!  i^rown  duck  into  a  leceker,  of  whidi  abe  llBed  a 
third  part  or  somewhat  more,  but  was  not  nble  lo  stand  in  an  easy  posture  in 
it ;  tlicu  pumping  out  the  air,  though  she  seemed  at  iirst  to  continue  well  some- 
what longer  than  a  hen  in  her  coudition  would  have  done ;  yet  within  the  space 
of  one  minote  she  appeared  ninch  discompowd,  and  between  that  and  the 
«econd  minute,  hj-r  struggling  aiu!  convulsive  motions  increased  so  much,  that 
her  head  also  hanging  carelessly  down,  she  seemed  to  be  just  at  the  point  of 
death ;  from  which  we  presently  rescued  her  by  letting  in  the  air  upon  her :  So 
that  tUaduek  hehi^  reduced  hi  onr  neoehwr  to  a  gasping:  condition  within  leas 
than  two  minutes,  it  did  not  appenr  that  she  was  able  to  liold  out  con- 
siderably longer  than  a  hen,  or  other  bird  not  aquatic,  might  have  done  :  and 
to  manifest,  that  it  was  not  closeness  and  narrowness  of  the  vessel,  in  reference 
toeO  bniky  an  animaly  that  produced  in  the  anljeot  ef  our  trial  the  great  and 
sudden  change  above  recited,  we  scK)n  after  included  the  same  bird  in  the  same 
receiver,  and  having  by  a  special  way  cemented  it  on  very  dose,  we  soti'ered 
lier  to  stay  thus  shut  up  with  tlie  air  for  five  times  as  long  as  formerly,  without 
perechrin^  Imt  t»  be  disoompoMfd;  and  she  would  probaMj^  have  continued 
longer  in  the  same  condition,  if  we  hnd  tried  it 

Exp.  II. — Having  procured  a  duckling,  that  was  yet  callow,  we  conveyed  her 
into  the  same  receiver  wherein  the  former  had  been  included,  and  observed^ 
ihat,  thopgh  Ant-  n  while  afae  appeared  not  noeh  disqnieted,  wMbtihe  air  wa«- 
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pumpiug  out  o£  the  glass,  yet  before  tb&  first  minute  was  quke  ended,  gave 
manl^t  tokens  being  much  dkordered  i  waA  the  opention  being  eoatinaetf 
•  while  longer,  she  giewio  much  wone^  that  several  convulsive  motions  which 
nhe  fell  into  before  a  second  minute  xias  expired,  obliged  us  to  let  in  the  eir 
upon  her,  whereby  siie  quickly  recovered. 

N.  B.  I  determine  not  whether  it  be  proper  in  this  place  to  add,  that  n  hen 
the  receiver  was  pretty  well  exliausted,  the  tndoded  bird  tfipewed  to  the  Fpec- 
taton*  manifestly  larger  thiin  before  air  was  wtthdrnun,  PSf)ecially  about  the 
crop,  though  that  was  very  turgid  before.  And  to  matiiiest,  that  in  this  duck, 
as  in  the  former,  the  oonmhkms  that  used  to  be  hnmediately  followed  by  deaths 
ptaeeeded  tmm  the  withdrawing  of  tlie  ambient  air,  and  not  fmm  the  dogging 
of  it  ;  we  kept  the  same  duckling  in  the  same  receiver  very  close  to  keep  out 
all  external  air,  and  to  keep  in  the  excrementitiuus  steams  of  her  body  for 
above  six  minutes,  without  peitdving  her  to  grow  nek  upon  her  imprison- 
ment ;  wluch  yet  lasted  above  thrice  the  time  that  sufficed  to  reduce  her  in 
the  absence  of  the  air  to  a  gasping  condition. 

N.  B.  It  not  being  intended,  that  ducks  and  other  water-fowl  should,  any 
more  than  other  birds,  five  m  an  eioeedingly  raiefied  air,  but  only  be  able  to 
continue  upon  occasion  a  pietty  while  under  water,  it  may  suffioe  that  the 
contrivance  of  those  parts,  whirb  rrlnte  to  respiration,  be  so  Iw  fitted  fiw  the 
purpose,  as  we  shall  see  it  when  we  come  to  the  tenth  title. 

Hm  Second  Tittoi 

Q/'the  Phtrnmem  offMhi     P^an  hiduded  in  m  Bxhtmaed  Reemer, 

Considering  that  vipera  are  animds  endowed  with  loqgs  (though  of  a  differ- 
ent structure  from  those  of  men,  dogs,  '  cats,  birds,  lee.)  and  that  thdr  Mood 

is  actually  cold ;  I  thought  it  might,  upon  both  those  accounts,  be  very  well 
worth  trying  what  effect  the  withdrawing  and  absence  of  the  air  would  have 
upon  animals  so  constituted.  I  therefore  made  divers  trials,  some  of  which  did 
not  dis|)leaae  tne  (  but  I  know  not  by  what  misfortune  the  memorials  of  thsro 
weralost,  except  two  or  three,  wliich  I  sliall  here  subjoin  thougli  imperfect. 

Exp.  I. — Jan.  2,  l66a-3.  We  included  a  viper  in  a  small  receiver,  and 
as  we  drew  out  the  air,  she  began  to  swell,  and  afforded  us  these  phaeoomena. 
].  It  was  a  good  while  after  we  had  left  pumping,  ere  the  viper  bsgan  to  aweB 
so  much  as  to  be  f(;rced  to  gape,  which  afterwards  she  ditl.  2.  Tliat  she  ccn- 
tinued,  by  our  estimate,  above  2^  hours  in  the  exhausted  receiver  without  giv- 
ing clear  proof  of  her  beiug  killed.  3.  That  aft4>r  she  was  once  so  swelled,  as 
to  be  compelled  to  open  her  |aws^  she  appeand  slender  end  lank  again,  and 
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yet  v^ry  toon  after  appeared  twdled  again,  add  bad  her  jaws  dUjoined  at 
befoPBa  ' 

Exp.  II. — We  took  a  vij)er,  and  inrlutiitig  her  in  the  largest  sort  of 
small  receivers,  we  emptied  the  glaaa  very  carefi^Uy,  and  the  viper  moved  np 
and  down  within,  at  if  to  aatk  for  air,  kbA  after  a  while  foamed  •  Ktde  at  the 
mouth,  and  left  tone  of  the  foam  tlidEjiig  to  ihe  inaidft  of  the  glaaa :  her  body 

swelled  not  considerably,  and  her  nprk  less,  till  a  considerable  time  after  we  had 
left  pumping ;  but  afterwards  the  body  and  oeck  grew  prodigiou&ly  tamid,  and 
a  blister  appeared  upon  tim  back.  An  hour  and  a  half  after  the  eshamUda  of 
die  raeeiver,  the  distended  viper  gave  manifeit  signs  of  life ;  but  we  obierved 
noi«  afterwards.  Ttie  tumor  reach pd  to  the  neck,  but  did  not  seem  moch  to 
swell  the  under-chop.  Both  the  neck  and  a  great  part  of  the  throat  being 
held  betwixt  the  eye  and  the  candle,  were  tranapiieDt  enough  where  the  scales 
did  not  darlcen  them,  •  The  jaws  remained  mightily  opened  and  somewhat  dis- 
torted ;  the  epiglottis  wilb  tlie  rinuila  lanngis  (ivhich  remained  gapinsr)  was 
protruded  almost  to  the  further  end  of  the  nether-chop.  As  it  were  from  be- 
neath this  epiglottis  came  the  biaek  tongue,  and  reached  beyond  it,  bat  seemed 
by  its  posture  not  to  have  any  life,  and  the  mouth  also  was  grown  blackish 
wilhin:  but  the  air  bfiiig  readmitted  after  23  hours  in  all,  the  viper's  month 
was  presently  dosed,  though  soon  after  it  was  opened  again,  and  continued 
long  so  ;  and  scorching  or  pinching  the  tail  made  a  motion  in  the  whole  body, 
that  aigoed  some  life. 

Exp.  in. — April  13.  To  these  experiments  upon  vipers,  I  shall  add  one 
made  upon  an  ordinary  harmless  snake.  We  included  sud)  an  animal,  tojp'efher 
with  a  gage,  in  a  pretty  portable  receiver,  which  being  exhausted  aud  wcii  sa- 
cored  against  the  ingress  of  the  air,  was  laid  aride  m  a  qtuet  plaoe,.  where  it 
continued  from  iO  or  n  o'clock  in  the  forenoon,  till  about  nine  the  next 
inorning  ;  and  tl^en  my  occasiom  cailuig  me  abroad,  I  looked  upon  the  snake; 
Wliich  though  he  seemed  to  be  dead,  and  gave  no  signs  of  life  upon  the  stmk- 
ing  of  the  receiver,  yet  upon  holding  Uie  glass  a  conveoicitt  distance  from  a 
modCiate  fire,  he  did  in  a  short  time  manifest  himself  to  be  alive  by  several 
tokens,  and  even  by  putting  forth  his  forked  tongue.  In  that  condition  I  left 
him,  and  by  reason  of  several  avocations,  came  ih>1  to  look  upon  him  again 
tin  early  in  the  aftemomi  of  the  neat  day,  at  which  time  he  was  grown  post 
recovery,  and  his  jaws,  which  were  formerly  shut,  gai)ed  exceedingly  wide,  aa 
if  th^  had  been  stretclied  open  by  some  external  violence. 

The  Third  Title. 

Of  the  Phttnome  M  afforded  by  Frogs  in  an  Erkamted  Receiver.    Sept.  f),  1 662. 
Thcasmeconsideratious  that  induced  me  to  make  trials  upon  vipers,  invited 
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me  afso  to  imV«  several  upon  frog*  t  the  inooeu  of  some  of  which,  ibe  follow, 
ing  notes  will  declare. 

Kx/i.  /.— Wc  lock  a  large  lusty  frog,  and  having  included  her  in  a  small 
receiver,  we  drew  out  the  air,  and  left  her  not  very  mucli  swelled,  and  ahlc  to 
luovc  her  thrant  from  time  to  tiipe,  Uiough  not  so  fast  as  when  she  freely 
bmlhed  before  the  exiuetioo  of  the  nr.  She  eontinaed  «Ii  ve  about  two  houni, 
that  we  tnuk  notirc  of,  sometimes  removing  from  the  one  side  of  the  receiver 
to  the  otiier ;  but  6he  swelled  more  than  before,  and  did  not  appcnr  by  any 
motion  of  her  throat  or  thorax  to  «i«n»ae  respiration,  but  her  head  wii&  not 
very  modi  awened,  nor  her  month  forced  open.  After  abe  had  ramined 
there  somewhat  above  three  hours,  perceiving  no  sign  of  life  in  her,  we  let  in 
the  air  upon  her,  at  which  the  tuniid  body  shrunk  very  much,  but  seemed 
not  to  Ivave  any  other  change  wrought  in  it  i  and  though  we  took  her  out  of 
the  receiver,  yet  in  ifae  free  air  Hadf,  ahe  ooDtinued  to  appearance  dead* 
Nevertheless  to  sec  the  utmost  of  the  experiment,  having  caused  her  to  be 
laid  upcn  the  grass  in  a  garden  all  night,  the  next  morning  we  ficNind  her  per* 
i'eclly  alive  again. 

jB^.  //.  Jane  ag,  100a  Abont  11  of  the  dock  in  the  fiMcnoon,  we 

put  a  frog  into  a  small  receiver,  containing  about  ouncea,  troy  weight  of 
water,  out  of  wbirh  we  had  tolerably  well  drawn  the  air,  (so  that  when  we 
turned  the  cock  under  water,  it  sucked  m  about  13-4-  ounces  ot  water,)  the 
frag  eontinaed  in  it  (the  reodver  alt  the  while  under  water)  lively  enough  till 
about  five  of  the  clock  in  the  afternoon,  when  it  expired.  The  frog  at  first 
seemed  to  be  not  much  altered  by  the  ezaoction  of  the  air,  but  continued 
breathing  both  with  her  throat  and  lungs. 

Exp.  III. — Sept.  0,  1601.  We  tndttded  in  a  pretty  brge  reoehrere  couple^ 
cf  frogs  newly  taken,  the  one  not  above  an  inch  long,  and  proportionally  slen- 
der, the  other  verj*  large.  Whilst  the  air  was  drawing  out,  the  lesser  frog 
skipped  up  and  down  very  lively,  and  clambered  up  several  limes  to  the  sides 
€i  the  reodver,  inaomoch  that  be  aooietimea  reated  himself  against  the  aide 
of  thegbna.  When'bia  body  seemed  to  be  perpendicular  to  the  horizon,  if 
not  in  a  reclining  posture,  he  continued  to  skip  up  and  down  a  while  after  the 
exsuction  of  the  air,  but  within  a  quarter  of  an  hour  we  perceived  him  to  lie 
dad  with  faia  bdly  upwarda.  The  other  frog,  that  waa  very  large  and  atrong^ 
though  he  began  to  sw  ell  much  upon  the  withdrawing  of  the  air,  and  seemed 
to  be  distressctl  by  his  frequently  leaping  up  after  the  air  was  drawn  out,  which 
lie  did  not  before,  yet  held  out  half  an  hour,  at  which  time  it  was  remarluible 
that  the  recdver,  though  it  had  heM  out  agdnat  the  preasnre  of  the  outward 
dr,  daring  that  apace  of  time^  notwithatanding  that  e  piece  of '  it  bad  faeeo 
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cracked  on^  and  w»  mended  with  a  doth  iBpk  in  eement,  jei  at  the  ead  of 

the  half  hour,  tbeweighlof  the^  outward  air  suddenly  beat  it  in,  and  thereby 
brought  the  impri<!oned  frog  a  feprieve,  which  hindeied  us  from  brii^png  the 
•  experiment  to  an  issue. 
'  £ap/>.  /^><Sept  1 1*  We  took  amwU  frog,  and  having  convqred  her  into 
a  very  small  portable  receiver,  befm  to  pump  out  the  air.  At  fktt  lim  wat 
lively  enough,  but  when  the  air  was  considerably  withdrawn,  she  appeared  to 
be  very  mncli  disquieted^,  leaping  sometimes  after  an  odd  manner,  as  it  were  to 
get  out  of  the  uneasy  priton,  bat  yet  not  ao,  but  that  after  the  opentum  was 
staled,  and  Uw  receiver  taken  o0^,  the  frog  was  peHeetly  aUve,  and  continued 

to  ripper  so  nrar  an  hour,  though  the  abdomen  was  very  much,  and  the 
throat  souiewhiiL  extended  ;  this  latter  part  iiaving  also  left  that  wonted  pantiuig 
motion,  that  is  supposed  to  aigue  and  accompany  the  resfwalioii  of  fiogs. 
At  the  end  of  about  hours  >ft«r  the  temoval  of  the  receiver  fnm  the 
pump,  the  air  was  let  in ;  whereupon  the  abdomen,  whicli  by  that  time  was 
strangely  swelled,  did  not  only  subside,  but  seemed  to  have  a  great  canty  in 
it,  as  the  throat  also  proportionably  had  t  whidi  cavities  eontuin^,  the  fxog 
being  gone  past  ail  recovery. 

Exp.  r.  April  14.  A  large  frog:  ^'as  cnnvr  rd  into  a  plated  receiver,  and 
\he.  air  being  withdrawn,  her  body  by  degrees  was  distended ;  as  appeared, 
when  by  a  catnal  springing  of  a  leak,  the  air  got  in  again,  and  made  her  look 
much  more  lank  and  hollow  than  ever.  The  receiver  with  tlie  gage  were  kept 
under  water  near  seven  hours,  because  I  xm-,  fMiliged  to  stay  lonj^  abroad  ;  at 
the  end  of  which  coming  home  1  tbund  ttie  receiver  staunch,  but  the  frog 
dead  and  exceedingly  swelled :  upon  the  letting  in  of  the  air,  she  became  more 
hollow  and  lank  than  ever. 

N.B.  I  have  purposely,  both  uvricv  this  title  and  some  others,  subjoined 
some  trials,  whose  events  are  not  altogetiier  such  as  others,  recited  under  the 
same  head,  wontd  invite  one  to  expect ;  but  I  purposely  do  it,  not  only  to  be 
true  to  thehnpartialityl  praposad  to  mjwdf  in  writing  tiiese  nsrvatiuea^  bnt  to 
awaken  the  curious  to  consider  and  observe  what  variety  of  pbsuomena,  in 
such  trials,  may  be  attributed  to  the  season  of  die  )'ear  wherein  they  are  made; 
and  to  the  strength,  bulk,  age,  peculiar  constitution^  Sec  that  relate  to  the 
reqieetive  animal  on  wMch  the  experiments  are  made  %  besidea,  wImI  tUnga 
ma^on  other'aoeounts  be  fit  to  be  also  oonsidered. 

The  Fourth  Ude. 

Of  the  Pfuenomena  affordedhy  a  newly  kittened  Killing  in  the  Exhmuted  Seemer« 
Being  de«rous  to     whether  aniuiaU  that  bsd  lately  been  aocustomed  to 
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Ure  either  without  any,  or  without  a  tuil  respiration,  would  not  be  more 
diffienkly  or  akrarly  lulled  by  the  want  of  the  •»>»  than  others,  which  had  been 

longer  used  to  a  free  respiration ;  we  took  a  killing  that  had  been  kittened  the 
drtv  Hpfore,  and  put  it  into  a  very  small  receiver  (which  we  guessed  to  hold  . 
about  a  pint  or  less)  that  it  might  be  the  sooner  exhausted.  As  soon  as  the 
pump  began  to  play,  I  toolt-nottce  of  the  time,  and  found  by  a  watch,  that~ 
within  one  minute  or  a  little  more  after  the  air  first  began  to  be  withdrawn,  the  . 
little  animal,  who  in  the  mean  time  had  ^spcd  for  life,  ami  had  some  violent 
convulsions,  lay  as  if  dead,  with  his  liead  .downwards,  and  his  tongue  out ;  but 
vpon  letting  in  of  the  air,  he  immediately  showed  aigns  of  life^  and  being  taken 
oot  of  the  leooiver  qnicfcly  recovered':  And  to  allow  him  the  benefit  of  his  good 
fortune,  we  sent  for  a  killing  of  the  same  age  antl  litter,  which  being  put  into 
the  same  receiver,  quickly  began,  like  tiie  other,  to  have  convulsions,  after 
which  he  lay  as  dead ;  bat  obaerving  very  narrowly,  I  perceived  some  little 
motions,  which  made  me  conclude  him  alive,  in  which  I  was  not  mistaken. 
Fur  though  we  continued  pumping,  and  could  not  perceive  that  the  engine 
teaked  more  than  in  the  former  experiments ;  the  killing  began  to  stir  again, 
and  after  a  while  had  stronger  and  more  general  convntsiona  than  before;  ttti  at 
the  end  of  full  six  n^nulesafter  the  exsuction  of  the  air  was  begun,  the  animal 
seeming  quite  dead,  the  outward  air  was  readmitted  into  the  receiver,  which 
not  reviving  him  as  it  had  done  the  other,  he  was  Lnken  out  of  the  vessel,  and 
lay  with  his  mouth  open,  and  his  tongne  lolling  out  without  any  sensible 
breathing  and  pulsation  ;  till  having  ordered  him  to  be  pinched,  the  pain  or 
some  internal  motion,  produced  by  the  external  violence,  made  him  immeiliatefy 
give  maoifoat  signs  of  life,  though  there  was  yet  no  sensible  motion  of  the 
heart  or  the  lungs ;  but  afterwards  gaping  and  fetching  his  breath  in  m 
odd  manner,  and  with  much  straining,  as  I  have  seen  some  foetuses  do,  when 
rut  out  of  till-  womb,  he  little  by  little,  within  about  a  quarter  of  an  hour,  re- 
covered: wtierefore  thinking  it  8e\'ere  to  make  him  undergo  the  same  measure 
again,  we  sent  Ibr  another,  kittened  at  the  same  time,  and  indoeing  that  also 
in  the  recdver,  observed  that  divers  violent  convulsions,  as  it  were  gasping  for 
breath,  into  which  he  began  to  fall  at  the  second  or  third  suck,  ended  in  a 
seeming  death,  within  about  a  minute  and  a  half.  But  being  made  more  diffident 
by  the  late  experiments,  I  caused  the  pump  to  be  plied,  tlw  rather,  because  I 
had  a  nund  to  observe  whether,  when  the  air  waa  ftwn  time  to  time  drawn 
away,  there  would  not,  upon  the  opening  of  the  stop-cock  to  let  it  out,  ap- 
pear some  sudden  swelling  of  the  body  of  the  animal,  by  the  spring  and  ex- 
pansion of  sonoe  air  ('or  aerial  matter)  included  in  the  thorax,  or  the  abdomen. 
Such  an  inflatbn,  though  not  great,  we  thought  we  observed »  hot  till  fiuther 


trial  I  dare  not  acquiefl(!e  ia  \L  AwUle  after,  notwithtlaikBog  oar  Mothkuiii^ 
to  fiump,  the  kitling  gave  muufest  signs  of  I'iCe,  which  was  not  tilt  it  had  en. 

dured  tlivers  convulsions,  ns  ^cat  as  those  of  the  first  fit,  if  not  greater. 
When  seven  minutes  from  the  beginning  of  the  exhiuistion  were  completed,  we 
let  in  the  Mr ;  upon  which'the  little  oeatiire,  that  wemed  stark  dead  b^re« 
made  as  aiMpect  that  he  might  recover;  but  though  we  took,  him  out  of  the  re. 
ceivor,  and  put  aquavUn  into  his  mouth,  jrei  he  irrecovenbljr  died  ia  onr 
hands. 

These  trials  n\ay  dcMrve  to  be  itill  further  proaecated  by  othen»  to  be  mad^ 
not  011I7  with  socli  kittens,  but  with  other  very  young  animals  of  different  kincbt 

for,  by  what  has  been  related,  it  appears  tliat  those  animals  continued  three 
times  lunger  in  the  eiihausted  receiver,  than  oth^  aiiioials  of  that  size  would 
probably  have  donfe. 

The  Fifth  Title. 

SmeT^btb  about  thtJSir  usnalty  httrteundandconcealediu  AeFom  tf^attrt&t. 

It  might  assist  us  in  making  the  more  rational  conjectures  about  the  phteno- 
mcna  of  divers  of  our  experiments}  if  we  knew  what  quantity  of  aerial  substance 
is  usually  found  in  the  liquors  we  employ  about  them,  especially  in  that  most 
common  of  them,  water.  And  therefore,  though  it  be  very  difficult,  (if  at  all 
possible)  to  determine  the  proportion  of  the  air  that  lurks  in  water  with  any 
kind  of  certainty,  many  circumstances  making  it  subject  to  vary  very  much,  yet 
to  make  the  best  estimate  I  easily  could,  where  none  atiafl  that  I  know  of  lias 
been  hitherto  made  by  any  man,  I  considered  that  it  might  affiird  us  some  light, 
if  we  discovered  at  least  what  proportion  as  to  hulk,  the  air  latent  in  a  quantity 
of  water  would  have  to  tlie  liquor  it  came  from,  when  the  aerial  particles  should 
be  gathered  together  into  one  place.  For,  though  about  this  union,  and  the 
spring  that  may  hp  consequent  to  it,  some  doubts  may  be  suggested,  whidi  I 
Inve  not  now  time  to  dihc-.iss;  ) ct  I  suppos^cd  that  at  least  some  discoveries 
•  would  by  this  way  be  rm  le,  thoiigli  not  of  the  true  proportion  between  the  ai'r 
and  the  water,  yet  about  two  or  three  particulars,  in  due  time  to  be  taken  uo- 
tioeofl 

To  find  instruments,  which  would  any  way  nccomrnodatcour  purpose,  proved 
a  very  difficult  work  ;  so  tliat  among  other  things  that  we  were  fain  to  do,  this 
wasone,  tliat  to  evince  how  little  the  air  latent  in  water  did  appear  to  lessen  the 
bulk  of  that  water,  if  it  were  suffered  to  fly  away  in  an  open  tube ;  wc  suffered 
it  to  escape  in  an  exhaustcJ  rc  Jiivcr  witliont  any  artifice  to  c.itcli  it ;  by  which 
trial  thtf  water  did  not  sensibly  lose  any  part  of  its  bulk.   Wherefore  we 
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endeavoured  to  make  this  Ion  vUiUe  by  lome  other  trials,  of  Which  I  can  find 
but  a  few  hMty  memorials  among  m;  loose  entries. 

A  chemical  pipe,  sealed  at  one  end,  about  36  inches  in  length,  was  filled 
w  itli  water,  and  inverted  into  a  glass  vessel,  not  two  inches  in  diameter,  and 
but  i  o(  an  inch  or  little  more  in  depth.  These  glasses  being  cooveyed  into  a 
fit  reonver,  and  die  air  being  leisurely  pumped  oot,  and  somewhat  slowly  ra* 

udmitted,  the  numerous  bubbles,  that  liarl  ascended  during  the  operatin-,  rnn- 
stituterl  at  the  top  an  aerial  aggregate,  mounting  to  -rV  wanting  about  lOOth 
part  ot  an  inch. 

Piesently  after,  the  tube  (hereafter  to  be  deambed)  was  filled  again  with  the 
game  water,  and  inverted,  and  the  water  buitig  drawn  down  to  the  surface  of 
the  ves^lecl  v^-ttrr,  ^nd  the  air  let  in  again,  the  water  was  impelled  up  to  the 
very  top  witiun  a  icuLh  and  half  a  tenth  of  an  inch. 

The  tube  for  measuring  the  air  latent  in  water  was  43^  inches  above  the  sur- 
face of  the  stagnant  water :  the  air  L-o!lcctcd  out  of  the  bubbles  at  the  top  of  the 
water,  ^%^I8  the  fir^t  time  i  of  an  inch,  and  somewhat  better ;  the  second  time 
we  estimated  it  hut  ^  and  Vr-  The  first  time  the  water  in  the  pipe  was  made 
to  subside  foil  as  low  aft  the  suffice  4^  the  restsgnant  water:  the  second  tinn 
the  lowest  that  we  made  it  subside,  seemed  to  be  four  or  fire  inches  above  the 
burfaceof  the  water  in  the  open  vessel. 

Matter  of  fact  thus  recited  would  atford  several  difficulties  worthy  to  be  con- 
ridered»  which  I  have  not  leisure  to  discuss }  especially  the  odd  thing  that  hap- 
pens to  the  aerial  particles  of  water:  For  though,  whilst  they  lay  concealed  in 
the  water,  they  took  up  so  little  room  in  it,  that  it  was  insensible,  and  when 
tiiey  were  permitted  to  escape  out  of  the  tube,  tiie  water  was  not  manifestly 
dimiiushed  by  their  recess ;  yet  when  they  were  associated'at  the  top  of  the  tube, 
their  sggKgate  did  sometimes  maintain  a  place,  that  was  considerable  enough  in 
reference  to  the  capacity  of  the  whole  tube  ;  though  I  mu'^t  here  notice,  that 
this  aggregate  did  at  the  top  of  the  tube  possess  more  room  than  its  bulk  abso- 
lutely required,  because  it  was  aomewhat  defended  from  the  pressure  of  the  at^ 
mospheie  by  the  weight  of  the  subjsoent  cylinder  of  water,  which  might  be 
about  three  or  four  feet  long. 

Query.  W  hether  any  considerable  proportion  of  bubbles  will  be  afforded  by 
the  same  liquor,  if  it  be  sofiered  to  continue  in  the  glass  for  some  competent 
time,  after  it  has  been  once  or  ofteoer  freed  fi»m  bubbles  already  ? 

Query.  How  far  it  may  be  worthy  our  consideration,  whether  in  common 
water  there  may  not  be  concealed  air  enough  to  be  of  use  to  such  cold  animals 
as  fishes ;  and  whether  it  may  be  aqmrable  from  the  water  that  strains  through 
their  gitts? 
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Rut  though  I  was  at  6r8t  content  to  make  use  of  iiiis  way  of  estimating  the 
air  concealed  in  water,  when  I  came  where  I  could  be  a  little  better  accom- 
modttaA  iridt  ghnei,  I  bdhoag^  mjmlf  of  •  •rmU  iMtrameot,  that  would 
much  better  disclose  the  quantity  of  the  aerial  particles  I  designed  to  discover. 
The  structure  and  use  of  this  gla??  may  be  easily  enough  understood  the  reei« 
tai  of  the  tirst  experiment  that  was  made  with  it,  as  follows: 
.  WofrnwyUftclevraiiiidglMywitbainpooriteBofrt^ 
length,  the  globular  part  of  the  glass  being  on  the  outside  about  3^  inches  in 
diameter;  the  pipe  of  tliis  ^lass  was,  within  an  inch  of  the  top,  melted  at  the 
flame  of  a  lamp,  and  drawn  out  for  two  or  three  inches  as  sieuder  as  a  crow'« 
qniU,  ihat  the  dcoranNnt  of  Uie  water  upon  the  neeas  of  the  air  luwlMMired  io 
its  pores,  ^ight,  if  any  should  happen,  be  the  more  easily  observed  and  esti- 
mated. Above  this  slender  part  of  the  pipe,  the  p!a«s,  as  was  before  intimatedi 
Vas  of  the  same  size  (or  near  it)  with  the  rest  of  tivi  pipe,  that  the  aerial 
InAUea,  aaoeBdhig  UinNtgh  the  dander  part,  mqcfat  tfaeie  6id  room  to  lMealc« 
and  so  pcenatt  the  overflowing  or  loss  of  any  part  of  the  water. 

This  vessel  being,  not  without  difficulty  and  some  industry,  tilled,  till  the  li- 
quor reached  to  the  top  of  the  slender  part,  where,  not  being  umioruily  enough 
drawn  ook,  it  was  lomewhat  broader  than  elaewhere,  we  conreyed  the  glass, 
together  with  a  pedestal  for  it  to  rest  upon,  into  a  tall  receiver,  and  pumping 
out  the  air,  numerous  bubbles  disclos i  d  ihcmselves,  ajcendip?  nimbly  to  the 
Wfptt  part  of  the  glass,  where  they  made  a  kiod  of  froth  or  foam ;  but  by  rea~ 
aoB  of  tfie  aiwfe^weiilionad  ttgoration'of  the  veMel,  tSitsf  tveke  aft  tiie  top  of 
the  slender  part,  and  iO  never  overflowed. 

TTiis  done,  the  pump  wa^  s>.ifFered  to  rest  awhile,  to  give  the  arrtnl  particles 
lodged  in  the  water  time  to  separate  themselves  and  emerge,  which  when  they 
hadAme  e  pretty  wfaiie*<  the  pomp  was  plied  again,  for  fear  aone  air' abooM 
badeiilaieR  into  so  large  a  receiver.  These  vicissitudes  of  puro]xi]|f  andieitii:^ 
lasted  for  a  considerable  time,  till  atlei^h  the  bubbles  bq^an  to  be  very  rare,  and 
we  weary  of  waiting  any  longer }  soon  after  which  the  external  air  was  let  into 
the  iaeeiver,  and  it  appeand  foibeiifaatrttrattge  to  the  spectators,  Aafc  nOtwiA" 
aiaiifluiigeo  gttkt  a  mallitode  of  bobbles  as  had  escaped  out  of  the  water,  I  ooold 
not,  by  attentively  comparing  the  place  where  the  surface  of  the  water  rested  at 
first  with  that  where  it  now  stood,  discern  the  difierence  to  amount  to  above  a 
hair*B  breaddi,  if  ab  mncb,'  and  the  dmf  operator  in  the  experiment  profeiaei 
that,  for  his  part,  hecould  notperodve  any  di£fetence  ataU. 

Thus  f  ir  f  ir  the  narrative  of  the  trial  made  by  ^vnter;  hut  lihat  wns  not  the 
only  liquor  into  whose  aiirial  partadea  I  designed  by  our  little  instrument  to  in* 
quire ;  and  thae&re  filling  a  glew  of  tfie  mne  shape,  and  awh  of  the  same 
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size,  witK  claret,  and  piadnf  tt  upon  a  conveDient  pede&tal  in  a  UU  receiver, 
we  caiMed-tome  of  llie  air  to  be  pumped  out,  vfaereupon  in  « idioft  tunc  4lief« 
cmoged  diraugh  the  slender  pipe  such  a  muhUude  of  bubbles,  dvtai,4isit  ware, 

upwards,  as  tr\nch  pleased  and  suq^riscd  the  beholders ;  but  it  forrt*d  us  to  go 
watiAy  to  work  for  fear  the  gbss  should  break,  or  the  vamt  oversow.  Where- 
fore we  teaso«»Uy  iett  off 

hawted,  tnA  snftrad  the  bubbles  to  get  away  as  dwjf  ndd,  till  thftfiaeatet 

<langcr  was  overpassed ,  and  then  from  time  to  time  weptmped  n  \\n\e  more  air 
our  of  the  receiver,  till  we  were  weary,  the  mthdrawing  of  a  raodcrate  quantity- 
of  air  at  a  tiine  sufficing,  even  at  the  lattar  and,  to  malBt  the  babbles  not  only 
eepioBafcf  hut  wry  aaiiMy  aieand,  far  ahof  a  <ttiaiier  of  an  lionr  tagetber. . 

Hie  little  instrument,  made  use  of  abont  fhr^e  trials,  being  designed  for  the 
examination,  among  other  things,  of  the  quantity  of  bvdibles  hirking  in  severiid 
liquors,  is  to  be  applied  to  spirit  of  wina  aui  diemical  oils,  which  are  more  sob-? 
tla  liquon  tkan  whw  iinK  And  loaM  dRxaMtanoas  of  oar  tiiala  taade  i» 
think  that  it  might  be  worth  examining  what  kind  of  substAncc  may  be  obtained 
by  thii«  way  of  handling  aerial  and  spihtuoiw  ooipoioules.  Bpt  of  thaother  uses 
of  ourmstnunent  elsewhere.  .......  . 

The  Silth  Title. 

Of  some  Fhtmomena,  afforded  hij  fshell  Fhhes  in  an  Exhmutt^d  Rfceiver, 
Bsp.  All  oyster  bemg  put  mio  a  very  smaU  receiver,  and  kept  in  loi^ 
anongh  to  faaw  totowiwdy  killed  ihiae  or  few  bitds  «r  .heaH^  lee  w*  not 
thereby  killed,  nor,  for  aught  we  could  perceive,  considerably  disturbed,  only  at 
each  sock  we  perceived  that  the  air  contained  between  the  two  shells  broke  out 
at  thehr  commissure,  as  we  concluded  itam  the  toam  which  at  those  times  caooA 
brdial}MvndtfaiitaaminiMWBi>  Abont  inwily^faor  hauiaaftBr,  oonMg  to  aaa 
in  what  condition  this  oyster  was,  I  found  that  both  this  and  aooliMr  ttet  bad 
been  put  at  the  same  time  mto  the  recaivar  wCM  aiiiB,  Iwt  faow  iong-aftw  aiawli 
tbqr  oonttBUcd  io^  I  did  not  obserre. 

BKf»  .iL^THuik  auaa  6ty  lae  pat  a  pretty  large  uawdwh  iBb»  a  pretty  larga 
taoenrar,  and  finmd,  thafclhoqgh  it  had  been  injured  by  a  fall  before  it  was 
brr>tj{rht  hither,  yet  it  seemed  not  to  be  much  inrommodf*d  hy  beinc  i^icluded, 
till  the  su-  was  in  great  measure  pumped  out,  and  tiien  its  lormer  motion  pre- 
aeatly  ceased,  and  it  hqraadaad,  till,  upon  the  letting  in  a  Kttle  air  oto  the 
ceiver,  it  began  forihwUh  to nwve  afresh.  And  upon nilhdrawing  theair  afpin, 
it  presently  as  before  became  motionless.  Having  repeated  this  trial  two  or 
tbrM  times,  we  took  him  out  of  the  recetrer,  where  be  appeared  not  to  hava 
suAvcd  any  Itanti  - 
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equality  in  the  strength  nr  vivacity  of  animals,  as  to  such  kind  of  experiments  IS' 
ours,  that  it  might  be  worth  whik  in  leveral  cases  to  repeat  oar  trials.  Avd  on 
litis  oocuiiNk  I  shall  here  add,  that  having  put  au  oyMer  into  a  phial  full  ot  wa- 
ter, bcfiMmiBflliiMifcinth«i«eeiwr,tlwttlieoif^ 
the  bubUes,  expected  from  the  fish,  mright  be  the  more  pleasantly  eecn  and 
COn8id<?rcd,  this  oyster  prored  »o  strong  as  to  keep  itself  close  shut,  and  repressed 
tfae  eruptioa  of  the  bubbles,  whidi  in  the  other  forced  open  the  sbeiU  (nm 
timetotioMt  and  kqpt  in  ite  oira  air  ae  long  a$  we  bed  ooceeion  to  continue 
tiie  trials. 

Exp.  /F.— Moreover  a  crawfish,  that  was  thottght  more  vigorous,  being  sub- 
^mted  la  the  place  ot  the  totma  crawfish,  though  once  he  seemed  to  lose  his 
motion  together  widi  the  air,  yet  afterwards  continiied  moving  ni'the  ivoeirer, 
in  spite  of  our  pumping  t  whether  because  there  was  some  nnpcrceived  leaking 

that  hindered  a  sufficient  exhaustion  of  the  air,  or  because  this  particular  ani- 
mal was  more  stroi^  or  vivid  than  the  other,  we  could  not  positively  deter> 
mtaek 

The  Seventh  Title. 

Of  tht  Phanametia  qf  a  Scale  FUh  in  an  ExhausUd  Rmsthrer, 
The  following  experiment  is  far  from  being  the  first  thnt  was  mafic  on  a  scale 
fish  ia  our  vacuum  ;  but  in  tegud  that  the  receivers  wherein  those  trbin  were 
nwde,  the  external  air  oovid  not  bo  hapt  oat  ao  loqg  md  ao  well  a&  in  tiie  voh. 
ad  I  am.abaiit.to  mcntiopi  Ijodgaditwaa  meth  Uke laine  taefacryewhi* 
would  happen  to  a  fish  in  an  exhausted  vessel,  where  it  should  be  kept  for  some 
hours  together  trotn  oil  supply  of  fresh  air.  AAd  therefore  I  made  several  trials 
to  thai  purpoie,  whereof*  that  which  J  think  the  inoiBt  coosiderahle.  waa  regis- 
teiwdaalinUowe: 

We  tuok  a  receiver  shaped  almost  like  a  bolt-Iiead,  cotitaiutng  by  inimiiliwi 
neqr  a  pint,  and  the  giobulous  part  of  it  being  almost  half  full  of  water,  we  put 
into  ,it  at  the  orifice  (which  was  pretty  larg^)  a  small  gudgeon,  about  three  incites 
loni;,.  nduch,  when  it  wae  in  the  water,  avnm  nimfajy  up  end  dewntfacrria^ 

Then  having  drawn,  out      ^ir  so  well  that  we  guessed  by  a  guage  that  about 

tsirreteen  parts  of  twenty  nr  Tnc  -e  might  be  c\))ati»jtfd,  we  took  care  that  the  re- 
gret of  th^air  should  not  ui^iin:  uur  cxpenixicot,  about  wiuch  we  obserred  these 

ist.  Tlie  neck  of  Lhe>  glass  l>eing  very  long,  though  there  appeared  great 
stox^of  buhbkaaU«b(tutUi»£ah,  yet  tbq.ren  of  tli^imler,  notwiUutanding' 
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the  withdrawing  of  10  madi  air  at  hai  been  mentiooed,  emitteil  no  frothp  end 

(lit  few  bubbles. 

Idly.  The  fish  both  at  his  mouth  and  gills  for  a  great  while  discharged  ftuch  a 
quantity  of  bubbles  as  appeared  strange,  and  for  about  half  an  hour  ormoret 
whenever  he  rested  a  new  bi^lika  wodd  adhere  to  many  parte  of  hie 
body  (as  if  they  were  geaerated  there)  especially  lua  fins  and  taU  :  so  that  he 

would  appear  almost  beset  with  bubbles,  and  if,  beinp  excited  to  swim,  he  was 
inade  to  shake  them  off,  he  would  quickly,  upon  a  hulic  rest,  be  beset  with  new 
finee  as  before. 

Sdly.  Almost  all  the  while  he  would  gape  and  inu  .  e  his  gills,  as  before  he 
was  included;  though  towards  the  end  of  the  time  that  I  watched,  it  often 
liappenedf  that  he  neither  took  in»  nor  emitted  any  aerial  particles  that  1  could 
perceive. 

4thy.  Afler  n  «Uk  be  lay  almost  constantly  with'faii  bellj  iipwMdi,  and  jet 

would,  in  that  posturf,  suim  briskly  as  before. 

5thly.  Nay  after  a  while  lie  »eemed  to  be  more  lively  than  at  first  putting  in; 
whether  by  iceson,  that  by  ^acheige  of  ao  many  buUtlea,  which  by  their  di»- 
tenrion  perfaape  pak  bin  to  pun»  be  Ibnnd  himaelf  reUerad,  or  Ijt  aome  other 
cause,  I  exaraine  not. 

Having  occasion  to  go  abroad,  I  returned  about  an  hour  and  a  half  after  be 
had  been  sealed  up,  and  (wad  him  almost  free  from  bubbles,  and  with  his  belly 
'iipwards,  andaeeroingsoinewbattnniidt  but  yetlifdyaabelbM  But  an  hour 
and  a  quarter  after  that,  when  rising  from  dinner  I  went  to  look  upon  him 
again,  he  seemed  to  be  motionless  and  so^1c^vhat  stiff ;  yet  upon  shaking  the 
glass,  observing  aome  ^nt  signs  of  life  in  him,  I  opened  the  recdver  under 
wMer,  to  Ivy  if  theft  liquor  and  air  wonld  leoorer  bini  t  and  the  eslenial  water 
rushing  in  till  it  had  filled  the  vacant  part  of  the  ball  and  the  greatest  part  of  the 
stem,  the  fish  sunk  to  the  bottom  of  it,  with  a  greater  appearance  than  ever  of 
being  alive;  in  which  state,  alter  he  had  continued  some  time,  I  contrived,  by 
Ibe  bel(»of  the  water  heawemin,  to  get  bim  tbroi^  the  pipe  into  a  basin  of 
water,  where  he  gave  more  manifest  signs  of  life  :  but  yet  for  some  hours  lay 
on  one  side  or  ©therj  without  being  able  to  swim  or  lie  on  liis  belly,  which  ap- 
peared very  Hiuch  siuiitik  in,  as  if  something  during  the  time  of  iia  being  sealed 
np  bad  been  bnkMini  Ma  body,  or  hw  bdly  bad  been  esoee&igfy  dialendei^ 
beyond  restitution  to  its  former  tone. 

All  the  while  he  continued  in  the  basin  of  water,  though  he  moved  his  gill» 
as  before  he  had  been  sealed  up ;  yet  I  could  not  perceive  that  he  did,  even  in* 
tali  new  water,  endt  ea  fonaei^aiy  bobbieat  liiongh  fwo  or  dvee  tinea.!  hdd 
bim  bgt^  tnl  ni  the  air,  aad  pnt  him  into  ttie  wrter  warn 
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lie  gi«#  aUe  to  lie  constantly  upon  Ml  bdly  (wbkh  yet  retailed  mnoh  of  iti 
former  lankness ;)  and  though  it  be  now  idbove  twwtjr-ibar  hoora  rinoe  he  wA 
first  incladed,  he  continues  yet  alive. 

(Postscr^t.  He  lived  in  the  herin  ^ht  or  ten  days  looger ;  though  divers 
gndgeoiny  aoK  tiken^  A«d  them  in  mndi 

The  Eighth  Title. 

Of  two  AmmaU  with  large  fFouads  in  the  AtaUmen,  iaelvdedin  the  Fneumatical 

E^*  13.  A  nmll  bitd  having  the  abdomen  opened  ahnott  Iron 

flank  to  flank*  without  injuring  the  guts,  was  put  into  a  small  receiver,  and,  the 

pump  being  set  to  work,  continued  for  some  little  time  without  giving  nny  signs 
of  distress,  but  at  the  end  of  about  a  minute  and  a  half  from  the  beginning  of 
the  exhaostion,  ^  be^  to  have  oonvuUive  motiona  in  the  wings ;  and  though 
the  convulsions  were  not  universal,  or  apparently  violent,  aa  ta  usual  in  other 
\y.rth  from  whom  the  air  is  withdrawn  by  the  engine,  yet  at  the  end  of  two  full 
minutes,  letting  in  the  air,  and  then  taking  off  the  receiverj  we  found  the  bird 
irrecoverable ;  notwithatradRqgwhidi  we  did  not  find  any  lenm^ldealtentioin 
ui  the  longs,  and  found  the  heart  (or  atleaat  theaoricleaof  it)  to  beyetheathig^ 
and  so  it  continued  for  a  while  after. 

Exp.  II. — ^^Ve  took  also  a  pretty  lai^^  frog ;  and  having,  witiiout  vbUting 
the  lungs  or  the  guts,  made  two  such  incisions  in  the  abdomen,  that  the  two 
cnrled  bladders  or  lobes  of  the  longa  came  ont  almost  totally  at  them,  we  sus- 
pended the  frog  by  the  legs  in  a  small  receiver,  and  after  we  !i  id  pimped  nut  a 
good  part  of  the  air,  the  animal  struggled  very  much,  and  seemed  to  be  much 
disordered ;  and  when  the  i«c«ver  was  wdl  eahansted,  she  lay  still  <br  a  while, 
as  if  die  had  been  dead,  the  abdomen  and  thigh  very  much  swelled,  as  if  aome 
rarefied  air  or  vapour  forcibly  distended  them.  But  as,  when  the  frogwns  put  in, 
one  of  the  lobes  was  almost  full,  and  tlie  other  almost  shrunk  up,  so  they  con- 
tinued to  appear,  aAer  tile  receiver  lud  been  exhausted ;  but  upon  letting  in  the 
air,  not  only  tlie  body  oeased  to  be  nunid,  but  the  plump  bladder  appeared  for 
a  while  shrunk  up  as  the  other,  nnd  thf  receiver  being-  removed,  the  ivogpre^ 
sently  revivedj  and  quickly  began  to  fill  the  lobe  again  with  air. 

The  Ninth  Title. 

(ffihB  MtUm  ^a^MpMtd  Hmii      CMJmmat  as  Ae  Exkamud  Btmr* 
Without  diacusring  the  opinions  of  learned  men  about  the  connection  and 
dependency  of  the  motion  vi  the  blood  and  beating  of  the  heart,  I  thought  it 
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might  give  me  a  sufficient  iD<^iirome.ut  to  make  the  iblbwing  experimeat,  that 
several  aorU  o(  {wknaJa  would,  )>»  penally  killed  ia  oar  vac«iun  by  withdrawing 
the  air,  aad  even  the  bneots  mentioned  in  the  foroierly  publuheU  digressipp 
ajboot  icapiratioii*  duw^bthey  aUo  ivere  not  totally  depriiired  of  liCtby  the  ab* 
"gciue  of  the  air,  yet  werr  of  viwble  n»otion :  VVbL  i  t  fore  some  good  hint  or 
'other  being  to  be  hoped  lor  from  the  discovering,  whether  or  no  a  separated 
heart,  which  is  but  a  part  of  an  animal,  would  continue  ita  motions  in  our 
.vacu^ ;  «e  madf  lonie  triiilf  to  that  purpoK.  whose  soeceaa  I  find  thiia  ntt 
down : 

Exp.  I. — The  heart  of  an  eel  being  taken  out^  and  laid  upon  a  plate  of  tin  in 
a  $mdl  receiver,  we  perceived  it  beat  there  as  it  had  done  in  the  open  air ;  we 
then  oAmMtd  the  vessel,  and  saw,  that,  thoi%h  the  heart  gtew  voy  tumid, 

and  here  and  there  sent  forth  little  bubbles,  yet  it  continued  to  beat  as  mani- 
f^tly  as  before,  and  seemed  to  do  so  more  swiftly.  Tlic  heart  of  another  eef, 
being  likewise  taken  out,  continued  to  beat  in  (he  emptied  receiver,  as  the 
fbrmer  bad  done. 

Exp.  II. — The  heart  of  another  eel,  after  having  been  included  in  a  recdver 
first  exhausted,  and  then  accurately  secureti  from  leaking,  though  it  appeared 
very  tumid,  continued  to  beat  tliere  an  hour  after  which  looking  upon  it,  aud 
finding  its  anotion -very  langnid,  andahnoat  ceased,  by  breathing  a  little  upon 
'  that  part  of  the  glass  where  the  heart  was,  it  quickly  regained  motion,  which  I 
observed  a  while ;  and  an  hour  after,  finding  it  to  seem  ahnost  quite  gone,  I  was 
able  to  renew  it  by  the  appltcauon  of  a  little  more  warmth.  At  the  end  of  the 
thifd  boor,  coming  to  look  at  it  once  more,  a  bubble,  that  appeared  to  faa 
placed  between  the  auricle  and  the  heart,  seemed  to  have  now  mid  then  a  little 
trembling  motion ;  but  I  found  it  so  faint,  that  I  could  no  more  by  warmth 
excite  it  so  aa  plainly  to  perceive  the  heart  to  move :  wherefore  I  suiFered  the 
ovtward  air  to  rnrii  in,  but  conld  not  diioem  that  thereby  ti)e  heart  f^ined 
any  senile  motion,  thougli  assialed  with  the  warmth  of  my  breath  and  hands* 

The  Tenth  Title. 

ji  (^9iBigariitpn  i^tJ^Ti/ntt  te herein  Anhials  may  be  killtd,      Dr<nmi«^  or  wiJji^ 

drawing  of  the  jlir. 

To  lieip  myself  and  others  to  judge  the  better  of  some  dithculties  concerning 
reapiratton,  I  thought  it  might  be  uadiil,  that  we  compared  together  tlie  tiroes, 

wherein  animals  may  be  killed  by  that  want  of  re^iration  which  in  those  that 

are  drowned  is  caused  hy  the  water  that  suffocates  them,  and  that  other  want 
which  proceed^  bom  withdrawing  ttie  amUeot  air.   Of  the  latter  of  these  a 
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•nfBdent  number  of  insliiMes  la  I6  be  met  ivith  «in6ng  our  other  expeHinent^ 

n'ifl  therefore  l-shnll  now  ftuViioin  more  trials  respecting  the  former,  lieaiai/b 
this  comparison  iias  not,  that  I  know  of,  been  yet  thought  on  by  any. 

E3^.  /.'-Sept.  10.  A-^reenfincht  lievinf  hU  legs  rod  eriags  tied  to  e  weighty 
was  gently  let  down  into  a  ^ass  body  (illed  with  water;  tlte  timeof  it*  total  im- 
mersion being  marked  :  at  the  end  of  half  a  minute  after  tliat  time  the  Strega 
g^ing^  of  ib«  bird  seeming  finished,  he  was  nimbly  drawn  up  again,  but  found 
quite  dead* 

Exp.  //.^Wfaereopon  a  sparrow,  that  wes  very  lotty  and  qoarrebome,  was 
vx'd  to  the  same  xreipht,  and  let  down  after  the  same  manner ;  but  though  he 
seemed  to  be,  under  water,  mofe  vigorous  than  the  other  bird,  and  continued 
«iruggVing  alokaet  to  the  eery  elid  of  iMlf  eminute  Aom  the  tone  of  Im  being 
tabdly  immerMd  (during  wh^oh  stay  under  water  there  ascended,  ftt>ni  time  to- 
time,  pretty  large  bubbles  fmm  htstilouth,)  yet,  notwith-^incHng  that  as  soon 
fu  ever  the  half  minute  was  completed  be  was  drawn  up,  we  found  hhn,  to 
Mr  ivonder,  irteDOverably  gone. 

///.—A  smail  mouse  being  held  under  water  by  the  tai!^  emitted  fronii 
tkne  to  time  di%'ers  aerial  bubbles  out  of  his  mouth,  and  at  the  In^t  also  at 
one  «f  his  eyes  s  being  taken  out  at  the  end  of  half  a  minote  and  some  tievr 
teconds,  he  y«t  ratained  eone  motiom;  but  they  proved  conveWve  onei^ 
Mvbid)  at  last  ended  in  death 

By  ^l^at  is  related  under  the  First  Title,  it  does  not  appear  that  water-fowl, 
at  l«Mt  Uiet  dnckfl,  could  in  oor  recdyere  endure  the  want  of  air  much  longer 
tben  utiier  iiwb ;  baft  now,  to  ifaoerthet  the  oontihuaeeof  netnie  ig  not  in- 
MgllliWiimnT,  as  to  the  enabling  them  to  eonlJhiw  much  longer  under  watetj., 
without  fresh  nir,  th;tn  the  hnd  birds  abovB-eoentMliedy  it  WUl  not  be  «aii»  to- 
aubjoin  the  two  following  eapariments.. 

£trp.  /r.— We  took  tlie  duqk  SNntiooed  in  the  fitit  title,  and  tied  e  con*. 
-MdMMe  eraighk  of  kod  to  her  bodj^.  i»  aoeh  •  manner  as  not  to  hinder  her 
respiration,  and  yet  to  ^epp  her  dowD  underwater.  With  the  nbnvp-mentinned 
ciog,  the  duck  was  pot  into  a  tub  full  of  dear  water,  undar  whoee  surface  she 
continued  about  *  rtieMe  by  mj^nlch,  quietly  enough,  b«l  efternarda  began. 
10  appear  for  •  while  diMarhei)  which  fit  bcfa^  over,  bur-  not  paieei«-ing  any  * 
motion  in  her  mndc  u<;,  at  the  find  of  the  second  minute,  take  her  out  of  the 
water,  to  see  in  what  condition  she  was,,  and  finding  her  in  a  good  oi>e,  after 
we  had  aUowed  her  aome  tine  to  teenit  henelf  with  Mi  air»  we  kt  her  down, 
ei^'into  the  teb,  which  hi  thie  meen  time  had  bean  irlfed  with  Aeah  wiMi^ 
kit  the  ether,,  whiflh  hadi  beea  teonhleiwilli  the  ateemaanAlbttltMWQrihe' 
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<tack*a  body,  might  eitber  haaten  her  death  by  ito  beitig  tnrceted  with  them,  or 

Ijinclcr  our  discerning  what  should  happen,  by  its  being  opncatad  by  them. 

The  bird  behig  tlm»  under  water,  began  aficr  a  while,  and  from  time  to 
time  continued,  to  emit  divers  bubbles  at  her  beak.  There  also  cutne  out  at  her 
noetrils divers  real  babUes  from  time  to  timet  and  ivhen  die  aniflMl  had  oon- 
tioued  about  two  minutes  or  more  under  water,  she  began  to  struggle  very 
much,  and  to  endeavour  cither  to  emerge  or  dunge  her  posture;  tlie  lat- 
ter of  which  slie  had  liberty  to  do,  but  not  the  former.  After  four  mmutes, 
the  bubbles  came  mnch  more  sfMringly  fiom  her :  then  alao  she  began  to  gqie 
from  time  to  time,  but  without  emitting  bubbles  ;  and  so  stie  continued  gaping 
till  near  the  end  of  tlie  sixth  minute,  at  which  time  all  her  motion?,  some  of 
which  were  judged  convulsive,  and  others  tliat  had  been  excited  by  our  rousing 
her  with  a  forceps,  appeared  tooeaie)  and  her  heed  to  hang  careleady  down,  at 
if  she  were  quite  dead.  Notwithstanding  which  we  thought  fit,  for  greater  ae* 
curitv,  to  continue  her  under  water  a  full  minote  longer,  and  then  finding  no 
signs  of  life,  we  took  her  out,  and  being  hung  by  liic  iieels,  and  gently  pressed 
in  convenient  places,  riie  was  made  to  void  a  pretty  quantity  cf  water,  of 
which  whether  any  had  been  received  into  the  lungs  themselves,  we  had  nol 
time  and  opjjortunity  to  examine.    But  all  the  means,  that  werp  to  re- 

oover  the  bird  to  iile,  proving  ineffectual,  we  concluded  she  liad  been  dead  a 
foil  mhrale  beforewe  removed  her  oat  of  the  waters  tafhlit,  to  sum  up  Uw 
event  of  our  experimeot,  even  this  water-Urd  was  not  able  to  live  in  ooUwetcr^ 
without  taking  in  fresh  air,  above  six  minutes;  whif^h  is  but  iV  of  an  hour, 

Exp.  F. — ^The  duckling  mentioned  in  Exp.  2,  i  lUe  1.  having  a  competent 
we^ht  tied  to  her  kgs,  was  let  down  into  a  tub  of  water  which  reached  not 
above  an  inch  or  two  higher  than  her  beak  :  during  the  most  part  of  her  con- 
tinuance, there  came  out  a  quantity  of  bubbles  at  her  nostrils,  but  there^seemed 
to  come  out  more  and  greater  from  a  certain  place  in  her  head,  almost  equi- 
distant from  her  qfea,  bat  somewhat  lew  remote  bum  hernedt  than  they* 
Whilst  she  was  kept  in  this  condition,  she  senned  freqosntt^  to  endeavour  to 
dive  lower  under  water,  and  after  mvtch  struggling  and  fi-equent  gaping,  she 
had  divers  convulMve  motiotM,  and  then  let  her  head  fall  down  backward,  with 
her  throat  upwards.  To  whidi  motknless,  postureshe  was' reduced  at  the  end 
of  the  third  minute,  if  not  a  little  sooner ;  but  a  while  after  there  appeared  a 
manifest  but  treniulons  motion  In  the  two  parts  of  her  bill,  which  continued 
for  some  time,  but  atiorded  no  circumstance  whereby  we  could  be  sure  that 
they  weie  not  oonvidltve  motions  t  but  these  also  eesriog  upon  thb  end  of  the 
Iburth  minute,  the  bird  was  tskedout  and  found  irrecovenAkb  . 
Exp,  fx— A  viper  that  was  kept  so  many  booi*  in  an  eihaneted  reodver. 


till  it  was  copduded  to  be  stark  desd,  md  to  have  been  'so  ilbr  a  good  while* 
was  neverthdeas  lesolutely  hindered  bjrme  from  being  thrown  away,  till  I  had 

tried  what  could  be  done  by  k.eq)iag  it  all  night  in  a  gi>i5s-body  upon  a  warm 
digestive  furnace.  Whereupon  this  viper  was  found  tlie  next  morniog  not 
only  to  be  revived,  hot  to  be  very  livdy,  so  as  to  invite  nte  to  make  with  her, 
without  seeking  for  another,  the  following  experiment : 

We  put  her  into  a  tall  glass-body,  fitted  with  a  cork  to  the  orifice  of  it,  and 
depressed  with  weight,  so  that  she  could  come  at  ao  air  In  this  case  we  ob- 
served her  fiom  time  to  time;  and  after  she  bad  been  ducked  a  while,  she  lay 
with  very  little  motion  for  a  considerable  space  of  time.  At  an  hour  and  a 
quarter  she  often  put  out  her  bLnck.  tongue :  at  near  four  hours  she  appeared 
much  alive,  and  as  I  reuHcniber,  about  that  time  also  put  out  her  tongue, 
swimming  all  thia  whU^  aafiur «  we  observed,  above  the  botloni  of  the  water. 
At  the  end  of  about  seven  hours  and  more,  she  seemed  yet  to  have  some  life  in 
her,  her  posture  being  manifestly  changed  in  the  glass,  from  what  it  was  a 
while  before ;  unless  that  might  proceed  from  some  diffisrencc  made  in  her 
body  as  to  gravity  and  lenty.  Not  long  after  she  appeared  quite  dead,  hex 
head  and  tail  hanging  down  motionless,  and  directly  towards  the  bottonn  of  tfaa 
vessel,  whilst  the  middle  of  the  body  floated  as  mndi  as  the  abonsHnentioned 
cork  would  permit  it. 

I  must  here  observe,  that  diODgfa  some  of  the  above-mentioned  animals  seem 
by  the  rdations  we  have  given  of  them,  to  have  been  a  little  sooner  destroyed 
by  drowning,  than  any  we  have  mentioned  were  by  our  engine,  that  is  no  sure 
proof  that  sulfocation  kills  animals  faster  than  the  deprivation  <if  air  they 
are  exposed  to  in  our  engine.  For  in  drowning,  tliat  which  destroys  is  applied 
toltafoll«i^|Ottrattheveryfint,  andall  atonoet  whereas,  our  receivers  being 
made  for  several  purposes,  the  deprivation  of  the  air,  that  they  make,  cannot 
be  made  all  at  once,  but  the  air  must  be  pumped  out  by  degprees ;  so  that  till 
the  last  receiver  will  be  but  partly  emptied.  For  confirmation  of  which,  I  have 
this  to  allege,  that  having  m  the  presence  of  some  virtnosi  provided  for  the 
purpose  a  very  small  receiver,  wherein  a  mouse  could  live  some  time,  if  tlie  air 
were  left  in  it,  we  were  able  to  evacuate  it  at  one  suck,  and  tlius,  to  the  wonder 
of  the  beholders,  lu  kill  the  animal  iu  less  than  lialf  a  minute. 

j4n  Account  of  three  Books.    N"  62,  p.  2032. 

I.  De  Anglorum  Gcntts  Originc  Disceptatio,  Auth.  Rob.  Sheringhaino. 
Cantabrigiensi,  Colleg.  Gonvilii  et  Caii  Socio.   Cantabrigse,  1670,  in  8vOk 

The  learned  author  of  this  discourse  inqmrea  hito  the  origin  both  of  the 
ancient  Britons,  and  of  ttie  Ang^i  or  English  s  hamiig  first  deiciibcd  the  ntiia- 
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lioDj  latitude  fornij  fertility,  and  temper  of  the  iahabitants  of  this  island. 
In  his  inqniry  he  findi  netluiif  that  nay  be  moie  eerlain,  hi  so  gnat  obwority, 
then  that  the  old  Britalns  were  descended  from  the  Trojans,  by  Brutus,  the  ofF- 
Bpring  of  ^neas  ;  and  that  the  Angli  arc  the  race  of  the  Gothic  nation,  which 
he  makes  the  offspring  not  of  Japhet,  but  of  Shorn :  further,  that  the  Gets  or 
Goths  passed  through  Scytbia  into  Scandta  and  Sannatia,  and  from  SctndiB 
into  the  isles  of  the  Baltic  Sea  and  (iermauy  ;  but  that  under  that  great  Cap- 
tain Filemer  they  made  an  excursion  Bga'm  iirto  Asia,  and  having  there  ejected 
out  of  their  seats  the  Magogsean  Scythians  and  the  Cimmerians,  settled  them> 
selves  and  their  empire  in  Asia ;  whence  the  Saxons,  Getes  end  Angles,  llan 
forefathers  of  the  English,  were  brought  back  again  into  Germany,  to 'die 
ancient  iieat  of  tlie  Getes,  under  the  conduct  of  that  famous  Woden,  thepio- 
^•nitor  of  tl»e  chief  kings  of  £uropc,  about  the  year  29 10. 
•  II.  A  VindieBtien  of  Hydrologia  Chymica,  by  WilKam  Sympson,  M.  D. 
London,  1G70. 

A  vindication  of  a  book  replete  with  chemical  errrtrs. 

III.  A  Discourse  in  Vindication  of  Descartes's  System,  by  M.  Des  Four*  , 
neUlist  to  which  is  annexed  theSystem  Gehend  of  the  same  Cartestsn  Iliiloao. 
phy,  by  Fnuocis  Bayle,  M.  D.  at  Toulouse. 

Both  thote  tracts  were  lately  Englished  out  of  French  :  of  the  latter  of  which, 
whilst  it  was  yet  untranslated,  some  account  was  given  in  Number  54  ;  the 
Ibrmerdioin  only,  Hmt  the  system  of  M.  Descartes  seeoAS  to  have  been  taikeo 
out  of  the  6nt  chapter  of  Genesis ;  and  particttlerly,  that  his  cfiiiiion  oonoen- 
tog  brutes  contains  nothing  dangerooa. 

Qmtimiaiion  iff  Mr,  Boruts  Esiptnmad,       63,  p,  2086. 

The  Eleventh  Title. 

the  AceHtMt  that  hafpauA  t»  Ammttk  kt  Jtir  brought  to  a  eo$mderabie  degree, 
ha  not  near  tkentmott  qfRar^aetien, 

In  the  genenlify  of  our  pneumatical  experiments  upon  ammeb*  it  suited 

with  our  purposes,  to  rarefy  the  air  as  much,  and  for  the  most  part  as  fast  as  we 
could ;  but  I  had  other  trials  in  design,  wherein  an  eatnordinary  degree  of 
Tarebctioa,  bat  yet  not  nearly  the  highest  to  which  the  air  might  be  brought 
by  oar  engine,  seemed  likeliest  to  conduce  to  my  inquiries,  and  partienlsrly 
seemed  hopeful  to  afford  some  light  in  reference  to  those  diseases  and  distem- 
pers that  are  thought  primarily  to  affect  the  respiratory  organs,  or  to  depend 
upon  something  amiss  in  resfnrstioiL 
Whesefbre  hanring  gwgeij  by  the  hdp  of  which  nidi  cxpeHoMiitt  niight  be 


imidi  better  perfcrgwd  than  elie  they  could,  I  attempted  aerenJ  of  them ;  some 

of  whote  successes  I  find  in  the  following  memorials. 

Exp.  Aagiwt  i6th.  A  linnet  being  put  into  a  receiver,  capable  to  hold 
about  'H  pin^  water,  the  glass  was  well  closed  with  cenieat  and  a  cover  t 
baftnoneef  tlw  trims  dimwn  oat  with  die  eDgine  or,  oltM^^  Aodtboogh 
no  new  air  was  let  in,  nor  any  change  made  in  the  imjmsoned  air;  yet  the 
bird  continued  there  three  hoars  without  any  apparent  approach  to  death  :  and 
though  it  seemed  somewhat  sick,  yet  being  aAerwards  taken  out,  it  recovered 
and  Ihred  several  boors. 

&^  II. — Aug.  1 8.  From  the  above-mentioned  receiver  about  half  the  air  was 
drawn  out,  a  linnet  being  then  in  the  jflass,  and  in  that  rarefied  air,  which 
appeared  by  a  gauge  to  ceutinue  in  Uiat  sute,  the  bird  lived  an  hour  and  near 
o  qoarter  before  tt.teenwd  m  danger  of  death ;  after  wUdi  the  air  being  let  ia. 
without  taking  off  the  receiver,  she  manifindy  rteovered,  and  leaped  against  tho 
aide  of  the  glass ;  being  taken  out  into  thoopen  eir  die  flew  ont  of  my  hand  le 
•  ctmsiderable  distance. 

Estp.  lU.  Sept»  9.  We  oonveyed  into  •  ceeeiver,  capable  of  lidtfing  Aack 
44>  pints  of  water,  a  lark,  together  with  the  geoge,  by  the  help  whereof  we 
pumped  out  of  the  receiver  -I-  of  the  air  that  was  in  it  before ;  then  heedfully 
observing  the  bird,  we  perceived  it  pant  very  mudi,  so  that  a  learned  physt- 
cien  (from  whom  I  yet  diiaeated,)  judged  thoie  besHnga  to  be  convulsive  s 
having  condnoed  thus  ibr  a  Uttle  more  than  a  minute  and  a  half,  the  bird  fell 
into  a  true  convulsive  motion,  that  cast  it  upon  the  back.  And  altliough  we 
made  great  haste  to  let  in  the  air,  yet  befiure  the  expiration  of  the  second 
mfaMii,  and  consequently  in  tea*  than  half «  minute  fram  the  time  imnediatelj 
fteceding  the  convulsion,  the  leik  gone  past  all  lecovciy,  iSaioni^  dhrem 
means  were  used  to  eff(?ct  it. 

Exp.  i^.— Sept.  9.  Presently  after  we  put  into  Uic  same  receiver  a  greenfinch, 
end  having  withdbnwn  the  eir  till  it  appeared  by  the  ga  u  ge  iliat  there  remuned  bat 
half,  we  pretjentty  began  to  observe  the  bird,  and  took  notice  that,  within  a 
minute  after,  slie  appeared  to  be  very  sick,  and  shaking  her  head,  threw  agjiiist 
the  inside  of  the  glass  a  certain  substance  which  I  took  to  be  vomit,  and  which 
afterwards  appeared  so ;  upon  this  evtcoation  the  bitd  seemed  to  recover,  and  oon* 
tinue  pretty  well,  but  not  without  panting,  till  about  the  end  of  the  foorth  mmute^ 
at  which  growing  very  sick,  she  vomited  again,  shaking  her  head  as  at  first,  but 
much  more  unquestionably  than  before,  and  mmn  after  eat  up  again  a  little  of 
her  vomi^  at  irfrich  time,  whether  that  contributed  to  her  recovery  or  not,  abe 
very  much  recovered.  And  though  she  had  in  all  three  fits  of  vomiting,  yet  for 
the  last  aevtn  or  eight  mioatea  that  we  kept  her  in  tim  receiver,  abe  aeemed  to 
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be  much  more  lively  than  wm  catpected,  which  may  in  part  be  attributed  to  a 
little  air  that  hf  an  accident  got  in,  though  it  was  immediate^  pnmped  out. 

again.  At  the  end  of  a  full  quarter  of  an  hour  from  the  first  exliaustion  of  tlio 
receiver,  the  bird  appearing  not  likdy  to  die  in  a  great  while,  ami  t»ie  ongine 
being  needed  for  other  uses,  we  took  out  the  bird,  and  thereby  put  a  period  to 
the  eiperiment. 

Exp.  V. — April  12.  I  now  thouf^ht  fit  to  try  whether,  though  a  viper  wooU 
not  hold  out  very  many  hours  in  air  brouglit  to  as  high  a  rarefaction  as  we  could 
bring  it  by  our  engine,  yet'  to  that  cold  and  vivacious  animal,  a  very  small  pro> 
portion  of  air,  in  coropariwn  of  what  waa  neceaaaiy  to  liot  animal^  would  not 
^illiftp  to  Iceep  it  alive  for  a  consiJcrable  time. 

A  viper  lately  taken  was  included,  togetlier  with  a  gauge,  in  a  portable  rweiver, 
capable  of  holding  about  3-i-  pints  of  water.  This  vessel  being  exhausted,  and 
lecuml  against  the  regreas  of  the  air,  the  inpriaoned  animal  waa  obaerved 
from  time  to  time  nimbly  to  put  out  and  to  draw  badL  ita  tongue  aliOnt-36 
hours  after  it  was  first  shwt  up,  for  which  reason  we  continued  the  vessel  longer 
in  the  same  shady  place,  where  at  the  end  of  Co  hours  looking  upon  her,  as  I 
was  going  to  bed,  ahe  appeared  very  dull  and  faint,  and  not  likdy  to  live  much 
longer;  and  the  next  morning  being  by  some  occasions  carried  abroad,  and  com- 
ing to  look  upon  the  glass  presently  after  dinner,  I  found  her  stark  dead,  with 
her  mouth  opened  to  a  strange  wideness ;  wherefore  sutRzring  water  to  be  im- 
pelled by  the  outward  ai^  mtd  the  cavity  of  the  receiver,  to  observe  how  ftr  that 
vesad  waa  then  emptied  of  air,  we  found  by  the  water  that  was  driven  in,  and 
afterwards  poured  out  again  and  measured,  that  four  parts  of  five,  or  rather  five 
of  six  of  the  vesseled  air,  (if  1  may  so  call  that  which  was  ^ut  up  in  the  re- 
ceiver) had  heen^pumped  oot ;  ao  that  in  an  air  so  rarefied  as  to  expand  itidf  tQ 
five  or  rix  times  ita  former  and  usual  dimensions,  oar  viper  was  able  to  live  M 
hours,  that  we  aie  sure  of,  and  perhapa  might  a  pretty  while  longer. 

A  iUgretnw  BtiptrimeiU  eoneetning  Se^imtion  uptm  very  kigk  Mmntaint, 
To  iUustntewhat  I  have  taken  notice  of  in  the  printed  experiments  about  the 
unfitness  for  respiration  observed  by  the  learned  Acosta  in  the  high  mountains 
of  Fariacacha,  I  shall  here  add  what  I  have  had  the  curiosity  to  learn  from  divers 
travdleni,  whom  I  purposely  consulted  about  these  matters  t  whereof  yoa  wiM 
easily  bdleve  that  niot  many  of  them  have  had  opportunity  to  give  accounts. 
Meeting  with  an  ecclesiastical  person  that  had  visited  those  high  mountains  of 
Armenia,  (on  one  of  whidi,  because  of  their  height,  the  tradition  of  the  na- 
ttvea  will  needa  have  the  arit  to  have  reeled)  I  aalwd  him  whether  tboae  moun* 
tainaareieaUyiob^aaisgivaiiout,  and  whedwr  at  tiie  top  of  that  he  visited 
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he  found  mjF^iAcahjr  of  breathing.  Tothtfiwstpartof  whidi()iMttioahe«iw. 

swere<1,  that  they  were  really  exceeding  high  (which  he  might  well  judge  of, 
having  been  upon  some  of  the  most  famous  both  in  Europe,  Asia,  and  Africa) 
and  that  he  could  not  come  to  the  top,  becMue  of  the  unpassable  uiows ;  and 
to  the  Moond  {wrtfaiSfCpKed,  thai  while  he  w«sin  the  upper  port  of  the  moun* 
tain,  he  plainly  perceived  that  he  was  reduced  to  fetch  his  breath  much  oftoiier 
than  he  was  wont,  and  than  he  did  before  he  ascended  the  hill,  and  after  he 
came  down  from  it.  And  upon  my  inquiring,  whether  or  no  that  difficulty  of 
brcathkig  nright  not  be  aocideBtBl  or  peculiar  to  him,  he  told  me  that  he  i^m>- 
self  having  expressed  soine  wonder  at  finding  himself  so  sliorl  winded,  the  peo- 
ple told  him  tliat  it  was  no  more  than  happened  to  them  when  they  were  so  high 
above  the  plain,  it  being  a  common  observation  among  them.  And  I  was  the 
more  inclined  both  to  make  inqakey  abovt  theae  matften,  and  to  believe  what 
be  said,  because  what  he  related  of  their  being  covered  with  snow,  and  of  an 
odd  temperature  of  air,  I  had  learned  before  from  a  traveller  of  another  natiODi 
and  a  stranger  to  this  person. 

The  aame  diorchnan  bdi^  asked  bf  me,  whether  he  had  not  in  some  part 
of  Europe  made  the  like  observation  (of  the  difficulty  of  breathing)  told  me  that 
he  had  done  it  upon  the  top  of  n  mountain  in  the  country  of  Souene<:,  in  or 
neu  the  province  of  Languedoc  ;  which  may  serve  to  confirm  wliat  I  am  about 
to  relate  from  the  mouth  of  a  learned  traveller  that  waa  upon  the  top  of  one  of 
the  Py*en<ies  not  very  remote  from  the  mountains  we  speak  of. 

This  gentleman,  who  was  a  person  curious  and  inteJligent,  being  brother  in 
law  to  one  of  the  chief  lords  of  those  parts,  was  by  him  invited,  about  the  be- 
ginning of  September,  to  visit  a  neighbouring  QMontain,  one  of  th^  highest  of 
the  Pyrenees,  wluch  is  oonunonly  called  Pic  de  Midi,  upon  whose  top  the]f 
stayed  many  hours.  I  inquired  of  him  whether  they  found  the  air  at  the  top  as 
fit  for  respiration  as  common  air,  which  be  toid  me  they  did  not,  but  were  forced 
to  breathe  shorter  and'oftener  tlian  usual  j  and  becanse  I  suspected  that  might 
be  caused  by  their  motion,  I  asked  whether  they  observed  it  to  cease  when  they 
came  down  to  the  bottom  of  the  hill,  which  he  told  me  they  plainly  did,  bc- 
udes  that  they  stayed  many  hours  at  the  top,  too  long  to  continue  out  of 
breath. 

Bat  that  I  may  not  here  conceal  any  thing,  that  may  conduce  to  the  dlf- 
rm'ery  of  the  truth  in  the  matter  under  consideration,  I  shall  add,  that  I  some-s 
times  thought  it  worth  further  inquiry,  whether  the  sickness,  if  not  also  the 
difficulty  of  breathing,  that  some  have  been  obnoxious  to  in  the  uppermost 
parts  of  Fsriscacha,  and  perhaps  some  other  high  roountainf^  magr  bn  in- 
pottd  not  40  precisely  to  the  thiiuiMa  and  rarity  of  the  i|ir,  in  plaoes  ao  lemote 
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from  thelowermMt  pnriof  tlwttuiespheic^  u  to  cmlade  certain  ttaum  of  a 
peculiar  nature,  which  in  some  places  the  air  satf  he  imbued  with  ?  In  favour 

of  which  su'^ijlcion  I  remember,  that  inquiring  once  of  an  intelligent  tnr^n,  who 
bad  hved  several  year*  ia  the  island  of  Teneritfie,  whether  he  had  been  at  the 
tqiof  ttwFedcof  tlMlnaiM»  and  what  he  had  there  taken  notice  of  about  the 
air  }  he  answered  me,  that  he  had  attempted  togo  up  to  Ute  top  of  the  moun- 
tain, but  that  though  some  of  the  mmpany  were  able  to  do  so,  he  and  some 
otliers  before  they  had  reached  near  so  iugh,  grew  so  tick  upon  the  operation 
th^  felt  of  Uie  dtarp  air,  and  aidphuraooa  exhalatione  which  infected  it,  that 
they  waie  forced  to  stay  hdund  their  oompanions,  he  having  aheady  found  tUa 
effect  of  those  piercing  steams  upon  has  hcc  (which  when  he  made  me  this  re- 
lation was  of  a  fair  complexion)  that  the  skia  b^aa  to  be  of  a  pale  yellow,  and 
even  bis  hair  to  be  discoloured. 

Tlie  Twelfth  Title. 

Of  ike  Observaiiom  produced  in  an  Ammai  in  Changes  as  to  Uarit^  ami  Dearity 

made  in  lha  tdjleame  Air, 
Inihe>eiperunBQts  hitherto  recited,  the  animals  that  were  recovered  from  a 
g^spin;?;  condition,  have  been  so  b)'  letting  in  fresh  air  upon  them,  and  not  the 
same  tiiat  had  been  withdnwn  troin  them.  Wherefore  I  thought  it  very  rcT 
qniatle  to  try,  wheUier  the  same  ^ottipQ  of  1^,  withoot  hefaig  renewed,  wiMiU» 
by  hdng  expaoddl  much  beyond  ita  naual  degree,  and  reduced  tait,  aene  to 
brine:  nn  animal  to  death's  door,  and  revive  him  again  ;  since  by  the  sqccess  of 
aocl)  a  tnal,  it  would  notably  appear,  that  the  bare  cliange  of  the  consistence  of 
the  air,  as  to  rarity  and  density,  may  suffice  to  produce  the  above-mentioiud 
oDertaii 

But  to  devise  a  way  to  put  this  experiment  In  practice  appeared  no  easy  mat- 
ter; since  it  required  a  receiver  that  shoulcf  be  transparent,  and.  be  capable  of 
changing  its  bulk,  without  suifering  any  air  10  get  in  or  out. 

To  aurmoiuit  these  diffienltiea,  the  first  thing  I  thought  on  wa%  to  take  a 
fine  clear  bladder  of  a  sheep  or  hog,  made  more  transparent  by  being  anointed 
with  oil.  which  was  done  on  the  outside,  that  tljc  smell  of  it  might  less  oftend 
the  aoiinai  to  be  included.  Tlieu  we  clipped  oft'  as  much  of  the  bladder  at  the 
nedc,  as  was  judged  abaolvtdy  nceesnary  to  at»akfi  an  orifioe  capable  of  letting 
in  a  mouse ;  that  sort  of  animals  being,  by  reason  of  their  smallncss,  the  fittest 
of  those  furnished  with  lungs  and  hot  blood  we  could  procure.  And  vvhf-r*  r»-i 
it  seemed  very  diiScuU,  when  the  neck  of  the  Uadder  wa«  cut  utt,  tu  iruke  up 
ao  hfge  an  <xn&at  without  wiinklea^  atwhit^  thn  rarefied  air  may  escapet  to 
flbfiale  this  inconfenicnci^.  w«  pnyrided:a  tjumX  stick  spntewhat  less  than  the 
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-  Orifice  ;  thnt  ttie  wood  bcinfr  covered  with  a  dose  and  yieWinf^  crmcnt,  for  pitch 
or  the  like  common  stuff  will  not  always  serve  the  turn,  we  miglit  be  able  to  tie 
the  bladder  fast  and  close  mHigh  upon  the  thntitted  stopple. 

And  now  lo  reduce  these  things  to  pntetioe»  and  fay  thrir  hdp  make  our  de^ 
signed  experiment,  we  included  a  mouse  into  a  receiver  made  nccording  to  this 
way,  leaving  in  the  bladder  as  much  air  as  we  thought  might  suffice  iiim  for  as 
long  a  time  as  the  experiment  was  to  last.  Then  putting  this  limber  or  exten- 
libte  teceiver,  if  I  may  k>  call  it,  into  an  ordinaiy  one  of  glaM,  and  placing  this 
•ngine  near  a  window,  that  we  may  see  through  both  of  tlu-in  ;  tlie  air  was  by 
de<^ees  pumped  out  of  the  external  receiver,  (as  for  distinction  siike  I  shall  call 
it,)  and  thereupon  the  ^r  included  in  the  bladder  did  proportionably  expand  it« 

■  adtfand  so  ifistend  the  internal  raodver,  till  being  arrived  at  a  degree  of  tare- 
faction,  which  rendered  it  unfit  for  the  included  mouse's  respiration,  I  percdved, 
though  with  some  difficulty,  in  this  animal  the  signs  of  his  being  in  great 
danger  of  sudden  deatli.  Whereupon  the  outward  air,  being  hastily  let  into 
tike  atemal  receiver,  cotnpresaed  the  swdled  Madder  to  ila  fbraier  dimenaiona, 
and  thereby  the  indnded  air  to  its  former  density,  by  which  means  the  fainting 
moose  was  quickly  revived.  Having  given  him  some  convenient  time  of  respite, 
Ae  experiment  was  repeated  with  the  like  success,  and  we  doubted  not  but  the 
ddrd  trial  we  made  woald  have  ended  as  the  two  Ibrmer  did ;  bat  that,  wlnTat 
we  were  considering  of  the  sickness  of  the  mouse,  which,  by  reason  of  soine 
opadty  that  could  scarcely  be  avoided  in  the  wrinkled  bladder,  was  not  as  to  its 
d^^  so  easily  taken  notice  of,  it  became  irrecoverable  by  the  subsequent 
ccmdenaation  of  the  air. 

N.  B.  The  oimfimiatiim  of  this  by  further  esperimenti  iriU  properiy  fidl  nnder 
another  title. 

Hie  Thirteenth  Title. 

Of  an  unmccessful  AUcmpt  to  prevent  the  Neceuity  tjf  Respiration  bjf  the  Pro* 
dactioH  or  Cmwth  •/  AmmA  i»  mar  Faaam. 

Havmg  had  frequent  occasions  to  ofaaenra  hoar  qaidcly  thoae  animals,  whose 

blood  is  actually  warm,  did  expire  in  ourvncunm  ;  and  that  even  those  animals 
with  lungs,  whose  blood  was  actually  cold,  were  not  able  to  live  any  considerable 
time  there;  I  thought  it  worth  whUe^  though  extremely  difficult  to  try,  whether 
there  a^t  not  be  some       yet  nnpractised,  either  to  make  such  animala  aa 

nature  endows  with  lungs,  live  without  respiration,  or  at  len^t  to  hrintr  such  in- 
sects, and  other  animals,  as  can  already  live  without  air,  to  move  also  without 
it  in  our  vacuum. 
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« 

Therafiire  ooncidering  with  myself  what  happens  to  infaaU  and  other  young 
aniniaU  in  the  womb,  and  even  after  they  come  from  tlienoe,  if  they  lymtinno 

to  be  wrapt  up  in  the  secundliu-s  ;  thoogh  as  soon  as  they  arc  brought  into  the 
free  air  th^  may  be  presently  lulled  by  being  kept  from  breathing  :  consider- 
ing also  wlwt  I  elsewhere  idate  of  the  aloiv  eipiratioo  of  a  very  young  kithng 
in  our  vacuum ;  together  with  the  long  want  of  respiration,  which  custom 
enables  soino  divers  to  enthire  :  considering  these  things,  1  say,  though  I  know  ' 
tiiat  somewhat  may  be  objected  to  show  that  these  iustatvces  arc  not  altoge- 
ther fall  to  my  purpose ;  yet  they,  among  other  things,  invited  me  to  think 
that  the  least  unliltdy  prcgecta  that  occurred  to  my  barrea  invention,  would  be 

the?e  that  follow. 

First,  I  thought  fit  to  try,  whether  the  seeds  of  respiring  animals  might  be 
either  hatdied  or  odierwiae  brought  to  prodaee  young  ones  hi  our  vacuum. 
For,  if  that  could  be  compassed,  I  should  obtain  my  end. 

Next,  in  case  of  my  failing  in  the  former  attempt,  and  liiat  which  is  to  be 
after  a  few  lines  propose4»  I  thought  tit  to  try,  whellierat  least  I  could  not 
Ining  the  eggs  of  tnwcta  to  hatch  or  be  animated ;  or  aureUas  (as  they  call 
them)  that  were  already  dive,  turn  according  to  the  course  of  nature,  into 
v  inircrl  ITT  rrts,  as  flies  or  huttLr-fishes  ;  (of  which  trials  and  those  of  the 
former  sort,  the  account  properly  belongs  to  another  place,  where  I  relate  the 
success  of  these  and  other  attempts  to  produce  plants  and  animals  in  our 
vacuum.) 

But  thirilly,  considering  that  nature  has  so  ordered  it,  that  frogs,  though 
when  they  are  grown  large  enough  to  deserve  that  name,  they  be  amp!iibious> 
animals  endowed  with  lungs;  yet  before  they  attain  to  it,  live  wholly  in  the 
vrater  like  iiahea  t  I  thoa^t  it  the  most  opeditious  and  least  improbable  at- 
tempt wc  could  make,  to  try,  whether  or  no  this  animal,  being  as  a  6sh 
brought  to  live  either  in  our  vacuum,  or  at  least  in  highly  rarefied  air,  would 
nut  continue  to  do  so,  after  its  lungs  should  be  perfectly  formed.  Wiiercfore, 
though  I  foresaw  and  foretold  the  difficulty  that  would  be  met  with  in  the  pro- 
secution of  this  experiment,  naincly,  that  the  aerial  bubbles  that  would  be  dis- 
closed in  such  soft  bodies  upon  the  withdrawing  of  the  pressure  of  the  ambient, 
would  so  violate  the  slight  texture  of  those  tender  animals,  as  to  hinder  them 
>  from  Uvmg  long  or  movhig  fiedyi  yet  I  thought  it  very  fit  to  attempt  the 
trial. 

Exp.  J. — We  took  a  number  of  tadpoles,  and  put  them  with  a  convenient 
quantity  of  water  into  a  portable  receiver  of  a  round  form,  and  observed,  that: 
at  the  first  exsuction  of  the  air  th^  foae  to  the  top  of  the  water,  though  most 
«f  them  subsided  again,  till  the  next  essuctitai  raised  tbeni«  The  receiver 
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iMinif  •ihausted,  they  contioaed  restless,  moving  all  of  them  in  the  top  of  tfa# 
prater,  and  though  some  of  them  8<wmr»d  to  endeavour  to  go  to  the  liotrom, 
•nd  dived  some  part  uf  the  wa^,  especially  with  their  heads,  ]fet  they  were  iin- 
nedialHy  buoyed  up  agaio.  Within  an  hour  or  •  little  mora  they  were  all 
motionless,  and  lay  floating  on  the  water;  wherefore  I  opened  the  receiver, 
tipon  which  t!te  air  rushed  in,  and  almost  all  of  tbem  preKnlly  sunk  to  the  bot- 
tom, but  none  of  them  recovered. 

Eat^  JL—We  aAerwarda  induded  a  kawr  nombcr  of  tadpoles  in  a  tmaller 
glass,  wliich  was  also  exhausted  with  the  like  circumstances  with  the  former, 
^nd  when  I  found  the  other  tadpoles  dead,  I  hasted  to  these,  which  did  not, 
except  perhaps  one,  give  any  sign  of  Ufe;  but  upon  letting  in  the  air,  these 
having  not  been  long  kept  from  it,  aome  few  of  them  recovered,  and  swam  up 
and  down  lively  enoogh  for  some  time ;  though  after  a  while  they  alsodiedl 

Exp.  III. — Some  years  after,  I  repeated  the  same  experiment  in  a  ]>ortab!e  re- 
eeiver  of  a  convenient  kind}  and  though  after  the  exhausti<m  was  perfected,  the 
(adpolesdidibr  a  wl^movebriaUjenottgh  on  the  top  of  thewatar  (none 'of 
them  appearing  able  to  dive  or  swim  under  water)  yet  coming  to  kMik  oa  them 
at  the  end  of  an  hour,  they  seemed  to  be  all  of  them  quite  dead,  yet  continued 
floating.  And  though  within  half  an  hour  after  that,  I  let  in  the  air  opoa 
them,  yetall  theeffhctof  it  was,  that  the  most  of  them  lmme£atdy  sank  to 
4iie  bottom,  aa  the  rest  did  a  very  little  while  after  t  none  of  them,  that  I  could 
observe,  recovering  any  vital  motion. 

Exp,  ly. — We  procured  with  much  difficulty  some  of  those  >dd  insects 
which  I  elsswhen  deacribe,  whfereof  gnats  have  by  some  ingenioos  men  been 
oliStt'TOJ  to  be  generated  about  the  end  of  August,  or  beginning  of  September. 
The^c  for  some  weeks  live  altogether  in  the  water  (as  tnrlpnlcs  do)  swimming 
up  and  down  therein  till  they  are  ripe  for  a  transmigration  into  flies :  which  it- 
•aelf  is  00  great  a  rarity  in  nature,  as  makes  these  little  creatures  recompense  to 
«ar  curiosity  the  tnMiUe  4iey  often  give  our  (aces  and  hands.  Supposing  then 
•that,  if  I  could  get  some  of  these,  and  include  them,  being  of  those  injects 
they  call  aquatilia,  and  so  minute  as  they  are,  they  may  live  a  great  while  in  the 
-receiver  without  air,  and  in  the  mean  while  attain  the  period,  which,  according 
to  nalnnfaoomM,  It  wont  to  tarn  them  into  flies,  which  might  oome  ibrth 
ivinged  creatures  into  a  medium  not  furnished  with  common  air,  as  others  of 
their  kind  enjoy  \  supposing,  T  soy,  that  these  insects  would  aflbrd  me  some  in- 
4iMination  about  these  particulars,  having  upon  much  watching  met  with  four  or 
4v»  of  them  after  a  shower  of  rain,  that  dropped  Irom  a  home  into  a  vcasd  laid 
on  purpose  for  it,  we  incKuled  them  with  some  of  llieir  water  into  a  small  glass 
receiver,  which  beii^  very  exactly  closed,  we  kept  io  a  south  window^  where 
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these  little  creatures  (x>ntinued  to  swim  up  and  clown  (or  some  fewdsys  without 
K^ing  to  be  naeb  ineominoded  bj  ao  unonial  a  habttation  {  and  at  the  end 
of  that  time,  and  much  about  the  nitne  day,  they  divested  the  habit  they  had 

wliilst  they  lived  as  fishes,  and  appeared  with  their  exuvi.-c  or  cast  coats  under 
their  feet,  showing  themselves  to  be  perfect  gnats,  that  stood  without  sinking 
upon  the  surfaee  of  the  water,  and  dtacovered  themsdves  to  be  alive  by  their 
motion,  wfaen  they  were  excited  to  it:  but  I  could  not  perceive  them  Ay  in  tiiat 
thin  medium  :  to  "  tr.ch  inability,  whether  the  viscosity  of  the  water  might  con- 
tribute I  ksow  noti  though  they  lived  a  pretty  while,  till  hunger  or  cold  de- 
Btroyed  tfa«in.  Soinething  in  this  experiment  may  deaenre  aariooa  itAections ; 
*trbich  I  cannot  apare  time  to  oflfer  at. 

digretsive  Exptrknent  concerning  the  Expansion  of  Blood  and  other  Animid 

Juices. 

For  some  purposes,  relating  partly  to  respiration  and  partly  to  other  inquiries^ 
I  thought  fit  to  endeavoui;  to  obtain  wiiat  information  could  be  procured  of  th« 
'Conaiatence  ani  diapoahion  of  blood  and  other  animal  liquor*  to  eipand }  in  por* 
auanoeof  vdiicbf  the  ensuing  triab,  amungotherSy  were  undertaken. 

The  warm  blood  of  a  lamb  or  a  sheep  being  taken,  as  it  was  hastily  brouprht 
from  the  butcher's,  where  the  fibres  bad  been  broken  to  hinder  the  coagula^- 
tiorii,  «aa  in  a  wide  mouthed  glass  put  into  e  receiver,  made  ready  for  it,  and 
the  pump  being  early  act  to  work,  the  air  was  diligently  drawn  out ;  hfit  the 
operation  w&n  not  always,  especially  at  first,  so  nuinifest  as  the  spirituousness  of 
the  Uquor  maile  some  expect }  yet  this  hindered  not  hut  that  after  a  long  expeo*^ 
tation,  the  more  aobtle  ptwta  of  the  blood  would  begi  n  to  force  their  way  through 
the  more  dammy  onca,  and  leem  to  boil  in  large  dusters,  some  as  large  aa 
great  beans  or  nutmegs,  and  sometimes,  to  the  wonder  of  the  by-standinr  j  hy- 
sicians,  the  blood  was  so  volatile,  and  the  expansion  so  vehement,  that  il  boiled 
over  the  containing  glass ;  of  which,  when  it  was  put  in,  it  did  not  by  our  ea- 
•timate  fill  above  a  quarter.  Having  alao  indoded  some  milk,  warm  from  the 
cow.  In  a  cyhndrical  vessel  of  about  four  or  five  incfic:-  l  igh,  though  the  ope- 
rator was  induced  to  pump  a  great  while  before  any  iuiuiuesoence  appeared  in 
'the  milk,  yet  afterwards  when  the  external  air  ww  luUi  mthdr8wn»  the  white 
liquor  began  to  boil  in  a  way  that  was  not  ao  ea^  to  deacribe  aa  pleasant  to 
■  behold  ;  and  this  it  did  for  n  considerable  time  with  so  much  impetuosity,  that 
■it  threw  up  aeveraJ  parts  of  itself  out  of  the  wide  mouthed  glass  that  contained 
It  (a»d«ouId  have  contained  as  much  more)  thoi^h  there  were  not  above  tptt 
or  tluee  omcea  off  Ibc  liquor. 
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A  yet  greater  dtsposiUon  to  intumescence  we  thou^two  olwerved  in  die  gal^ 
which  was  but  suitable  to  the  viscosity  of  the  texture. 

Note,  that  the  two  foregoing  experiments  were  made  as  an  inquiry  whe». 
ther,  and  bow  far,  the  d^tructire  opention  of  our  engine  upon  the  in. 
eluded  animal,  might  be  imputed  to  this,  thafc^llpon  the  withdrawing  of  the 
air,  besides  the  romaval  of  what  the  air's  presence  contributes  to  life,  the  little 
lH;d>ble8  generated  upun  the  absence  of  the  air  in  the  blood,  juices,  and  soft 
peits  of  the  body,  may  by  their  vast  nuinber,  mod  their  conspiring  diatenaon, 
jlfarimnly  iiniten  in  some  places,  and  stretch  in  others,  the  vessels,  especially 
the  smaller  ones,  that  convey  the  blooil  and  nourishment,  anr!  -^o  hychoaking 
up  some  paaiages,  aud  vitiatmg  the  hgureof  others,  disturber  huider  the  due 
ctrcabtkm  of  the  bkwd  ?  not  to  mention  the  puna  that  each  diatensiona  nmj 
CMinarin  some  nerves,  and  membranous  parts,  which  by  irritating  some  of  diem 
into  convulsions,  may  hasten  the  death  of  animals,  and  destroy  them  sooner  by 
ooeasionof  that  irritation,  than  they  would  be  destroyed  by  the  bare  absence  or 
loaa  of  «lat  dm  air  is  neot^sary  to  supply  them  with.  And  to  ahov  hoar  thit 
IxodnotiOB  of  bubbles  reaches  even  to  very  minute  parts  of  the  body,  I  shall  add 
on  this  occasion,  what  I  once  observed  in  a  vifjer  funonsly  tnrtared  in  onr  ex- 
hausted receiver,  namely,  that  it  had  manifestly  a  oonsptcueua  bubble  moving  t9 
iwd  fro  in  the  walcriah  hnnioar  of  one  of  ila  eyea. 

Amther  digressive  Experiment  belonging  to  the  tame  Title. 

To  show,  that  not  only  the  blood  and  liquors,  but  also  the  otlier  soft  parts, 
even  in  cold  animals,  have  aerial  particles  latent  in  them ;  we  tooic.  the  liver  and 
heMtof  n  ed,  as  also  the  heed  end  body  of  tnotberfiah  of  the  aame  icind; 
cut  samder  crossways  somewhat  beneath  dae  heart,  and  putting  them  into  a 
rcrpiver,  uponthe  with  dr-iwintr  of  the  air,  we  perceived  that  the  liver  did  mnr:;- 
festly  swell  every  way,  and  that  both  the  upper  and  lower  parts  did  so  hiiewise, 
■nd  at  the  plaoe  whae  the  Aviakm  had  baan  made,  there  came  ont  in  eadi 
portion  of  thelish  divers  bubbles,  several  of  which  seemed  to  come  from  the 
medulla  spinalis,  or  the  cavity  "f  the  bone,  or  the  adjoining  parts ;  and  ihd 
OKtemal  air  being  let  in,  boUt  the  portions  of  the  eel  presently  shrunk,  some  of 
Che  akin  seeming  to  be  grown  empty  or  flaccid  in  each  of  them. 

\  , 

The  Fdiirteeodi  Tfdab 

Qftkt  Pmer  tfJmf^fietion  to  enable  Animals  to  koU     i»  Jtr,  hjf  Eor^fhcUon 

made  un^Ufar  Respiration, 

The  power  of  asseefiKlion  in  other  cases  made  me  think  it  very  wcU  ]f»ortl| 
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.trying  whtt  il  would  do  in  icftpintian mmI  the  nrther,  titenue  I  pKfoncd  it 

might  prove  an  experiment  af  r^oyd  u«e,  if  we  sliould  discover,  that  by  a  gn^ 
dual  accustotnance  an  aniim!  ina^  be  brought  io  hve  either  in  a  much  thinner 
air,  or  mucli  longer  in  the  same  air,  than  at  first  he  could.  But  in  regard  that  t» 
make  such  •  trial  penpienottaly  cnoagh,  the  opacity  of  the  bbdder  made  ms  oT 
in  the  former  title,  was  like  lo  be  an  in;pedlment,  I  devised  another  way  to  ob- 
viate th>s  inrunvenience,  which  may,  lbo|ie,  bccoiDpetently  undefatoodb^the- 
heedtui  perusal  of  the  following  trials. 

Exp.  Wc  iBdoded  inaiound  phial  with «  wide  oaolc,  (the  whole  ghaabob. 
capable  of  containing  about  eight  ounces  of  water)  a  young  and  small  mouse,, 
and  then  tied  strongly  upon  the  upper  part  of  the  glass'n  neck,  a  fine  thin  blad> 
<ler,  out  of  which  the  air  had  been  carefully  expressed,  and  then  conveyed  thia- 
ftntaitical  «caae1  inio  a  anddle  need  itceiver»  in  wfaidi  we  alao  plaocd  «  mer^ 
curial  gauge*  This  done,  Uie  air  was  by  degrees  pumped  out,  till  it  appeared 
by  the  gauge  that  there  remained  but  a  iburili  prtrt  in  the  external  receiver, 
whereupon  the  air  in  the  intcroai  receiver,  expoding  itself,  appeared  to  have 
likNni  the  Madder  aknoat  half  lUit  and  the  monae  aeeming  very  iN  at  «aM  by  Ma^ 
leaping*  ard  othem-ise  cndeaaooring  to  pass  out  &t  the  neck  of  his  uneasy  pr»<. 
eon,  we,  for  fear  the  over-thin  mr  would  dispatch  him,  let  the  air  flow  into  the 
external  receiver,  whereby  the  bladder  being  oompressetl,  and  the  air  in  th* 
phitd  rednced  to  ita  former  density,  the  little  animal  qwcUy  reeoteied. 

£sp.  II. — A  while  after,  without  removing  the  bladder,  the  eaperinent  waa- 
repeated,  and  the  n-r  by  the  help  of  thegange  was  reduced  to  its  former  degree 
of  rarefaction,  and  the  mouse,  after  some  fruitless  endeavours  to  get  out  of  the- 
glass,  was  kept  in  that  thin  air  fbr.full  four  minutes,  at  tlie  end  of  which  he  ap» 
-pearedaoaklt,  that  to  pwrenthia  dyhHS  immediataly,  we  renKwed  the  eateraal^. 
and  took  out  the  internal  receiver.  Whereupon,  though  he  recovered,  yet  it 
was  not  without  much  difHculty,  being  unable  to  stand  any  longer  ngcm  his  feet^. 
and  for  a  great  while  after  continued  trembling.. 

Eicp,  NI^,—^  haviivauflbiedhimtoiteataieaioiiafaie«|»aeof  thne^  pre- 
suming that  assuefaction  had  accustomed  him  to  greater  hardshipvM,  wc  conveyed' 
him  again  into  the  external  recei^'er,  and  havinp;  brought  the  air  to  the  former 
degree  of  expansion^  wc  were  able  to  keep  iuio  Uiere  hr  a  fuU  quarter  of  ao' 
hour^  thoBgh  the  eatemaLreoeiver  did  not  conaiderritfy  leak^  a*  appeared  both, 
by  the  mercariaT  gauge,  and  by  the  i  niilUwhn  dkiiniiiiiiii  of  the  bladder.  And  it 
i<5  worth  noting,  that  till  neir  the  latter  end  of  the  quarter  of  an  hour,  not  only, 
the  animal  scarce^  appeared  distressed,  remaining  still  very  quiet,  but  which 
ia  more^  whereas  when  hewaa  put  m,  the  tKmblingaftnnerly  mentioned  were 
yet  opoB  him,  and  continued  jg  for  eome  tuM»  leki^herwardi^,  m  «f  ^ 
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expiinsjon  of  thp  nir  he  was  then  in,  tliey  left  him  early  enough.  And  when 
the  internal  receiver  was  taken  out,  he  did  not  only  recoirer  from  bia  fainting  fit 
sooner  tfaao  before,  but  escaped  tltOM  n^sequeitt  treaUinga  wt  have  men- 

Exp.  ly. — Eiirourngijfi  by  thissuccess,  after  we  had  allowed  fcim  some  time  to 
rec<)!lcct  his  strength,  we  reconveyed  bim  and  tbe  odd  vessel  wherein  he  wa» 
included  into  the  fonner  reoetvor,  and  pumped  out  the  air  till  tbe  mercury  in 
^•-giMs*  «*■  ™>t  oaiy  drawn  down  as  low  aa  foniwrfy,  M  Mwljr  kalf  tm 
inch  lower,  that  thcrr  tht>  nir  mitrht  he  yet  further  expanded,  than  hitherto  it 
hnd  bct>n.  And  though  this  did  at  first  seem  to  discompose  our  httle  boist,  yet 
atier  a  while  he  grew  very  quiet,  and  continued  so  for  a  full  quarter  oi  aa  hour, 
<Hiinb«i«gdaiiiowtetiy  whrtopiialicwafarfliertiwfiK^  the  air  would 
iMWeopon  him,  we  caused  three  e&suctions  more  to  be  made  by  the  pump,  be- 
fore, we  d'lsooveared  him  to  lie  in  manifest  danger,  (at  which  time  the  bladder  ap- 
peared much  fuller  than  before)  but  then  we  were  t^iged  tu  let  the  air  into  the 
«N*waidnacff«r,  whrnipaii  tli»  mmm  mm  aoie  cpwdiijr  ratM  Hun  one 
1N>uld  have  suspected. 

And  these  triab  of  the  power  of  assuefaction  seemed  the  more  considerable, 
because  the  air  in  which  the  mouse  had  all  this  while  lived,  had  been  clogged 
and  inAckdvilh  the  ocrmtfiii^^  U*  body,  for  it  wm  the 

«une  all  along,  we  having  jntfomk/  ibrbom  to  take  off  tbe  bladder,  whose  re- 
^lar  intumcscencies  and  shrinking!)  grfiiiontly  maoiftatMi  that  the  vene^ 
whereof  it  was  a  part,  did  not  leak. 

FoiltefiJU.  Thdugh-feewiaeM  of  the  fedtedenwimeBto  ii  very  promising, 
yet  a  subsequent  trial  or  two,  whose  particularities  are  slipt  out  of  my  memory, 
obi  ni  in  point  of  candour  to  declare,  that,  for  further  satisAction,  the  triala 
nf  the  power  of  accustomance  in  reference  to  air  unfit  for  Kapralion,  oii^ht  t» 
«e  botbnilefiMd,  and  lerb*  MMte  ia  difinoil  ioM 

The  Fifteenth  TitF?. 

Some  Experiments,  thowing  that  Air,  become  urifiifor  Etsprratmt,  may  retain  itt 

'  wonted  Pref:sur§, 

Exp.  I. — We  took  a  mouse  of  an  ordinary  aizej  and  having  (not  without 
fOOie  difficulty)  conveyed  hint  into  api  oval  glass,  fitted  intb  araamewhat  long 
ead>oopiiderably  broad  neck,  which  we  bad  provided^  Ifaak  it  mi^t  be  wide 
encash  to  ndmit  a  mouse  in  spight  of  his  struggling;  we  conveyed  in  after  him 
e  mercurial  gauge,  in  which  we  had  diligently  observed  and  marked  the  statiooi 
0I  the  mercury^  aod^fdiich  was  »a  iiwtened  to  a  wft  nachiag  to  th«hotlOi»«f 
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the  oval  glaw,'  tbat  the  gauge  remaining  in  the  neck  via  not  in  dai^ier  of  htng 

broken  by  the  motions  of  the  mouse  in  thv,  oval  part:  The  upper  part  of  the 
4ong  neck,  of  tlie  glass  was  notwithstanding  the  wideness  of  it,  Jiermetically 
scaled  by  tiic  help  of  a  lamp  and  a  pair  of  bdlows»  that  we  might  be  sure  that 
•the  impriaoned  animal  dioald  bc«a^  no  otlierair  tiMn  tint  which  filled  the  rt- 
cci\  er  ;U  the  time  when  it  was  nipped  up.  This  done,  the  mouse  was  watched 
from  time  to  time,  and  though,  by  reason  of  the  largeness  of  the  vessel  in  com- 
parison of  so  small  an  animal,  he  seemed  to  me  rather  drooptog  than  very  near 
death  at  the  .end  of  the  aecood  heart  jret  flominf  to  look  upon  hin  aboitt  half 
an  hour  after,  he  was  judged  by  the  spectators  quite  dead,  notwithstanding  our 
shaking  of  the  vessel  to  rouse  him  up.  Tliis  made  tne  cast  my  eyes  upon  the 
gauge,  wherein  I  could  not  perceive  any  sensible  ciiange  of  the  mercury's  station. 
But  being  unwilUqg  tO'C^  over  the  ipouae  urithodt  trjdng  what  freib  air  wodd 
do  to  recover  him,  I  caused  the  sealed  part  of  the  glass  to  be  broken  off,  and, 
notwithstanding  that  his  continuing  to  appear  dead  increased  the  (tinfidence  of 
thosie  that  thought  him  so,  I  obtained  after  a  while  some  iauit  toiiens  of  life  ( 
though  I  am  not  awe  that  they  would  have  cxmtinued  in  »  vend  where  the  av 
waa  so  dc^ged  and  infected,  if  it  had  not  been  tiiat  fresh  air  was  frequeotly 
lilown  in  by  a  pair  of  bellows,  whose  nose  was  inserted  into  the  neck  of  the 
^ss.  This  fresh  air  seemed  evidently,  though  but  slowly,  to  revive  the  gasping 
anhnal,  whom  I  would  not,  nor  ooold  not  oonvenientty  tike  out  of  the  glass, 
till  he  had  gained  strength  enough  to  make  use  of  his  legs ;  after  wfatcJ),  with, 
out  breaking  of  the  glass,  (whic!\  T  was  loath  to  lose,  havinj*  then  no  other  of 
ilie  kind)  we  took  hitn  out,  aud  found  him  qutckiy  able  to  go  up  and  down. 
.After  whid»  aervke,  and  another  trial  we  had  mada  irith  him,  which  bdoqp 
not  to  this  place,  we  let  him  at  liberty  to  shift  Jar  htmselfl 

Exp.  II. — Such  an  experimpnt  ns  the  former  we  made  with  like  success  upon 
a  small  bird,  included  with  a  gauge  m  a  receiver  hokling  about  a  quart  of  water. 
The  bird  in  about  half  an  hour  appeared  to  be  ddc  and  drooping,  and  the  hSxA- 
ness  and  difficulty  of  breathing  increased  for  about  two  hours  and  a  half  after 
that,  at  which  time  tlie  animal  died,  the  gauge  being  not  sensibly  altf-rpf^ ,  unless 
perbapa  tlie  mercury  appeared  to  beimjielled  up  a  little  higher  tlian  it  was  when 
put  in :  which  yet  might  proceed  fiom  aome  aocidental  tiauae. 

Exp.  III. —  1  cj  "Satisfy  some  curious  persons,  that  it  is  not  want  of  coldnea^ 
but  something  else  in  tfie  included  air,  that  makrs  \\  destroy  the  birds  that  are 
pent  up  ia  it,  and  by  the  hot  exhalations  that  steam  from  their  bodies  may  be 
supposed  to  overwann  it,  we  made  the  fallowing  experiment. 

In  a  glass  phial,  capactoua cnoogH^lo  hdd  about  three  quartiof  water,  tve  not 
onljr  indttded,  but  for  greater  aocuraej  hcnnetialtjr  aealcd  up*  a  vniU  Un^  aaA 
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'Ibund,  that  in  8  few  minates  hft  begin  to  be  sick  and  pant ;  which  symptoms  I 
Buffered  to  continue  and  increase  against  the  mind  of  a  learned  by-staiuler, 
(who  thought  the  animal  would  not  hold  out  so  long)  till  they  had  U&ted  ju^t 
hdf  an  hour ;  «t  which  time  iMfing  provided  •  vessel  of  water  with  sal  ammonlae 
Mwly  put  into  it,  to  refingerate  it,  (according  to  the  way  I  elsewhere  publisht  d,) 
and  the  liquor  thus  madf;  exceedingly  rn\<\,  somewhat  to  the  wonder  of  those 
that  felt  it ;  the  phial  with  the  uck.  bird  was  immersed  in  it,  aud  kept  litere  in 
Aat  eoodition  for  lix  mimitea;  and  yet  it  did  not  appear,  in  the  judgment  of  thft 
l>y.standers,  that  the  great  refrigeration,  that  mu&t  be  this  way  procured  to  the 
imprisoned  air,  did  "cnsihly  revive  or  refresh  the  drooping  animal,  who 
nianirestly  continued  to  pant  exceedingly  as  befure,  and,  as  some  affirmed, 
aore;  so  that  thteremedy  proving  ineffectual,  the  phial  waa  renoved  ootof  the 
'mtter,  and  the  bird  some  time  after  did,  as  I  foretold,  malie  many  strains  to 
vomit  fthonn^H  shp  brought  up  littlp^  f  allowed  by  cvaruations  downward,  before 
she  quite  expired,  which  she  did  within  a  minute  or  two  of  a  just  hour«  after 
die  b^iiiningof  her  impriaoninent. 

If  I  had  been  able  (which  I  was  not)  to  proome  more  birds,  I  would  wiUingljr 
hive  prosecuted  this  experiment  by  several  other  not  tmhapcfiil  trialas  wtiiah 
Sot  want  of  anlyeccs  I  was  fain  to  kave  onljf  designed. 

TheBixtmith  Title.  - 

Of  the  Use  nftk9j£rto  devote  tie  Sutms  Bodier, 

.   In  tiie  digreasiop  aboat  reapintaon  aanesed-to  die 4iat  of  oar  phynqo>nie- 

chaiMcal  experiments  formerly  published,  it  is  proposed  as  one  of  the  consider- 
able uses  of  the  air  in  respimtion,  tliat,  being  drawn  into  the  lungs,  it  serves  to 
carry  off  with  it,  when  breathed  out  again,  the  recremeatitious  steams  that  are 
separated  fiNMtt  the  maaa  of  blood  in  ito  passage  through  the  lungs :  from  whfdi 
fuliginous  excrements,  if  the  blood  were  not  oontuiaally  freed  by  the  help  of  the 
air,  nftPT  nature  had  been  accustomed  to  that  way  of  discharging  them,  their 
.Itay  in  the  body  might  have  very  gr^  and  destructive  operations  on  it. 
.  Fortheilhtttiitionof  tfaiaoaeof  the  lahallnowadjointbe  iblki^^ 
experiment. 

We  made,  by  distillation,  a  blood-red  liqnor,  which  chiefly  consisted  of  such  - 
saline  and  spirituous'  particles,  as  may  be  obtained  from  the  mass  of  blood  in 
homaabodiea  i  this  liquor  ia  of  such  a  natnre,  that  if  a  glaia  phial  eboat  half 
iUed  with     he  kept  weU  slopped,  the  red  liquor  will  rest  as  quietly  as  any 

ordinary  one,  without  sendirtc;  up  anysmoVe  or  visible  exhalation  ;  but  if  the  phial 
be  oiistaf>pe<^  so  that  the  ejiteraal  air  be  permitted  to  come  in^  ^ 
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Burface  of  the  liquor,  within  a  quarter  ot  a  mmutc  or  less,  there  will,  upon  this 
ooAtfMtt  ^  devatfldacopioM  white  cmokc^  which  witt  not  oiilj  fill  the  upper 
p«rt  of  tho  gl>M»  but  plentifolly  pew  out  iato  the  opto  air,  till  thephial  bfr^w 

stopped. 

My  purpose  in  ttus  tract,  to  forbear  sidings  in  controverBies,  keeps  me  from 
tdiingiiotioe  of  tho  apeenlatioiw  aoggealdl  by  aome  of  the  phaanoanemi  of  thia 
liqaor ;  which  yet  I  thouglit  I  night  lawfiilly  mention,  as  far  as  I  have  done  il^ 

-Hfrnuse  it  but  adventure*  upon  giving  one  of  the  uses  rat!ier  of  the  air,  than 
imin«<iiately  of  respiration  itself ;  and  is  brought  but  to  illustrate  what  I  have 
-not  fiMMid  demed  by  any,  though  conaidered  by  very  few ;  hameiy^  the  office  of 
tthoair  to  can^  off  in  expiration  the  fuligiofliia  ateams  of  the  lungs.  For  in  our 
experiment  we  manifrsily  see,  that  the  ver)*  contact  of  the  air  may  give  the  cor- 
puscles of  moist  bodies  a  peculiar  volatility,  or  facility  to  emerge  in  the  form  of 
•teams.  I  know  thno  are  aome'ootrosiTe  spirits,  aa  in  nitre  and  salt,  simple^ 
or  contpounded  of  them,  that,  when  they  are  Toy  strong,  emit  for  a  whilo 
mnn^ff  ^t  fumps ;  but  the  difference  of  those  liquors,  and  their  inferiority  to  our 
red  spirit,  in  the  capaci^of  amoking. liquors,  might  easily  enough  be  manifested, 
if  it  ware  judged  proper  in  this  ^ace,  where  it  may  aoffioe  to  lake  notice  of 
tiwae  two  things:  The  one  is,  that  when  the  phial  lias  lain  stopped  and  qoteta 
competent  time,  the  upper  half  of  it  will  appear  destitute  of  fumes,  of  which  the 
air,  it  seems,  will  imbibe  and  constantly  retain  but  a  certain  moderate  quantity ; 
which  may  give  aome  light  towards  the  reasMi,  why  the  same  mr  which  will  be 
qmte  dogged  with  steams^  wiU  not  long  aerve  for  resfnration,  which  requires 
frequent  fiiipplics  of  fresh  air:  The  other  is,  that  if  the  unstopjied  phial  were 
placed  in  our  vacuum,  it  would  not  emit  any  visible  steams  at  all,  nor  so  much 
as  to  appear  in  the  upper  part  of  the  glass  itself  that  held  the  liquor ;  whereat^ 
Srhen  the  air  wm  by  deigr^ea  realored-  at  the  atop-oedt,  arithoatmovii^  the  re^ 
Ceiver  itself,  to  avoid  injuring  its  closeness,  the  returning  air  would  presently 
raise  the  fumes,  fir^t  into  the  vacant  part  of  the  phial,  whence  they  would  ascend 
into  the  capacity  of  the  receiver ;  and  likewise,  when  the  air  that  was  requisite 
to  support  them,  waa  paoiped  out,  they  alao  aceompamed  11^  aa  their  unplee^ 
iant  amdl  evinced,  and  €he  red  vpbnit,  thongh  it  icmained  nnatopped,  cfiUttcd 
00  more  fumes  till  the  new  air  was  let  in. 

One  tnay  compare  with  this  liquor  another  smoking  one,  mentioned  in  the 
^Sgth  of  the  first  published  pneuouiticd  experioienta,  where  an  experiment  h 
'related  of  it,  that  has  something  in  common  vrith  this,  and  may  so  far  serve 
to  confirm  what  is  now  delivered,  as  this  also  has  some  things  additional  to 
that :  besides  that  that  liquor  being  made  with  in|p-edients  corrosive,  and  of  a 
Ikad  mrnie  matig  chem&t»  Aenael^  liie'BuACa  thai  proceed' fiom  iC  may 
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ifngfht'  many  fnm  'daring:  to  iiwddle  with  it  t  wberaas  thii  our  Md  a|Mrit  ha« 

4>een  found  poteiuly  medicinal  for  some  distempers  of  the  Ituiga  by  a  doctor  of 
phv^ii",  wliom  I  desired  to  try  it.    The  other  phsRnomena  of  this  liquor  I 
aiuiil  not  stay  to  debcribe,  as  not  belonging  to  this  place,  and  the  liquor  itseli 
wth  ray  little  irwiatMm  I  have  in  the  hiatoiy  of  ooloon  eomniQiucMled. 

The  Seventeenth  Title. 

QT^Ae  teng  OrnHmuaiat    a  Slow-worm  and  a  Leech  aUue  im  tkf  Pkamm  mait 

by  our  Engine, 

In  the  oflten  cited  digresiion  about  recpiration*  there  is  mention  made  of  the 
^reat  vivaoiooaneas  of  hou«e  anaHa  m  they  call  thennj  and  how  little  operation 
the  withdrawing  of  the  air  had  upon  them,  in  compariaon  of  what  it  ia  wont  to 
have  on  other  animals.    I  shnll  now  add,  by  way  of  confirmation,  that  I  made 
trial  upon  ordinary  white  snails  without  ahella,  whereof  two  of  different  sizes 
(the  largettabout  en  inch  end  «  hal^  and  the  other  aboot  an  mch  in  length) 
-wen  incfaided  in  a  small  portable  recdver,  whkh  bdng  carefully  exhaualed, 
and  secured  against  the  return  of  the  air,  was  attentively  considered  by  mc, 
pi^Bently  after  it  was  removed  from  the  engine;  whereby  it  waa  eaay  to  discern, 
thai  both  the  an^  thraat  ontand  letracted  their  honia  (a«  they  are  commonly 
aUed)  at  plewm^  though  their  bodies  hsd  in  the  softer  places  a  quantity  of 
newly  generated  bubbles  sticking  to  them  :  but  though  they  did  not  lose  their 
jnotion  near  so  soon,  aa  other  animals  were,  in  our  vacuum,  wont  to  do ;  yet 
ooroijQg  to  look  on  then  aAer  aome  honn,  they  appeared  molionlesa  and  very 
tumid,  and  at  the  end  of  13  hours  the  inward  ports  of  their  bodies  seemed  to 
be  almost  vanished,  and  they  seemed  to  be  but  a  couple  of  small  full-blown 
bladders ;  aud  on  the  letting  in  ot  the  air  they  immediately  so  shrunk,  a«jf  the 
hlatUeia  fannqg  been  prid^ed,  the  reoediii|f  air  bad  left  behind  it  nothing  but 
AsMi  nor  did  either  of  the  amila  afkierwiida«  though  ktpt  many  homij  gm 
any  signs  of  life. 

Upon  a  supposition  that  the  cold,  and  clammy  constitution  of  snails  might 
be  enttn  eaoaeof  thetrb^geUetoenduitethe  ebaenoe  of  ^anraowdl,  I 
thought  it  worth  trial,  whether  efts  and  leeches  might  notyotbe  more  able  to 

continue  in  our  vacuum  than  a  snail ;  and  areordingly  some  experiments  wem 
made  pursuant  to  tiut  curiosity ;  the  most  luliy  registered  whereoi^  ^a^c  these 
4hatibUoir. 

Exp.      >We  included  in  a  receiver,  wbMe  globular  part  waa  about  the  sice 

of  a  !arpe  ornnpe,  one  of  that  Port  of  animals  vulgarly  called  efts  ;  having  witlv- 
4iravvTi,  but  not  fioUcitously,  iha  air,  and  seemed  the  vessel  agauisi  tiif  unpe^ 
VOL.  It  9S 
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mitted  return  of  >t«  ^  I(^ept  him  there  about  48  hours,  during  all  which  time 
lie  oontinaed  alif e,  hot  appewed  wmewhat  wwMed  in  his  bdly ;  Miondcr-dio^ 
moving^  the  very  first  night,  but  not  the  day  and  nqf^ht  following.  By  opening 
the  receiver  at  length  under  water,  wc  perceived  that  about  half  the  air  had 
been  drawn  out.  As  soon  as  the  water  was  ioipeiled  into  the  glass,  the  animal 
that  was  befere  dull  and  torpid,  teemed  by  very  niinble  and  eirtmagmt  mo. 
tions  to  be  strangely  revived. 

Exp.  II. — We  took  a  leech  of  iho  usual  size,  or  somewhat  short  of  it,  and 
having  included  it,  together  with  some  water,  in  a  portable  receiver,  guessed 
capdUe  of  holding  eboot  10  or  itt  onnoea  of  that  liquor;  the  air  iras  pumped 
out  after  the  usual  manner,  and  the  receiver  being  removed  to  a  light  plaoe» 
we  oliserved,  as  we  exj>ected,  that  the  leech  keeping  herself  under  water,  there 
emerged  from  divers  parts  of  her  body  store  of  babbles,  some  of  them  in  a 
tfapetBeJway,!mtotliOTinfOwaorBlea,ifIiiMyaoipeal^ 
from  determinate  points.  Though  this  productioQ  of  bubbles  lasted  «  putty 
^R'htlR,  yet  the  leech  did  not  seem  to  be  ven,-  much  discomposed  by  her  present 
«<(ndition.   This  done,  we  disposed  of  the  receiver,  which  was  weU  aecttied 

'from  the  ingress  of  ftn  outwaid  «r,  -into  e  ^v3ei  pho^  ftbere  we  drily  niailei 
it  once  at  least,  or  oftener,  as  there  was  occasion  i  and  found  tfje  leech  aoroeiriiit 
4ra8tened  by  her  tail  to  that  part  of  the  glass  that  was  under  water,  and  some^ 
times  wandering  about  that  part  which  was  quite  above  water ;  and  still,  when 

'  «e  endeavooied  to  escile  her,  ifaequiddyiiarffciled  heradf  to  be  dive:  anl 
Indeed  (whi<Jh  will  be  thought  strange)  appeared  so  hvely  after  the  full  expira- 
tion of  five  natural  days,  that  expecting  sonwthmg  might  have  happened  to 
the  receiver,  and  thereupon  resolving  to  try  how  staunch  it  had  continued,  I 
opened  it  wider  water,  faf  wIiiebnMantllMOQtfnnd  air  Implied  in  loiM^  oiP 
that  liquor,  that  1  was  satisfied  the  receiver  was  immediately  before  aa  well 
liuited  as  others  are  woiA  to  be  in  our  {meumattcal  eiqperuncnti. 

The  Eighleendi  IStk^ 

  • 

lywiftel  h^^mwiU  iif  (i  fTirrjrrj:  rmmnff  fri  nir  rkmm 

f/— We  tofik  five  or  six  «aterpi}lamorthe  aineidit  i  Iwfc  IcnoMtMl 
-%dl  tDiAitiritiaMle  vpeeies  the  writers  about  insects  referred  then.  Tfaew 

%)eintr  prrt  mto  a  ■seysmti?  iweiver  of  a  Tnodetale  sice,  had  the  air  drawn  away 
from  them,  and  carduliy  kept  from  returning.  But  notwithstanding  this  d«> 
^nrtBkm'dt  I  feand'dNas  alMMtm  Imar  after,  Inoving  to  md  fio  m  tha 
yeoeifer;  and«na  above  two  koxxn  after  that,  I  ooald,  l>y  shaking  the  vessel, 
<aaileia  lhwa  wntttoliowb  Owtldidnot  loapact  to  bo  cc«ivulro  flak 
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looking  upon  them  again  some  time  before  I  was  to  go  to  bed,  about  10  hours 
after  they  were  first  included,  they  seemed  to  be  quite  dead,  and  thougii  the  air 
was  forthwith  restored  to  them,  they  continued  to  appear  so,  till  I  went  to 
bed ;  yet  I  thought  fit  to  try,  whether  time  might  not  at  length  recover  them, 
and  leaving  them  all  night  in  the  receiver,  I  found  the  next  day,  that  three  if 
not  four  of  them  were  perfectly  alive. 

Exp.  If. — We  took  from  a  hedge  a  branch,  that  had  a  large  cobweb  of  ca- 
terpillars in  it,  and  having  dividetl  it  into  two  parts,  we  put  them  into  like  re- 
ceivers, and  in  one  of  them  shut  up  the  caterpillars  together  with  the  air, 
which  from  the  other  was  exhausted.  The  event  was,  that  in  that  which  had 
the  air,  the  small  and  scarcely  visible  insects,  after  a  short  time,  appeared  to 
move  up  and  down  as  before,  and  so  continued  to  do  for  a  day  or  two;  after 
which,  other  occasions  made  the  experiment  to  be  neglected ;  whereas  that 
glass  whence  the  air  had  been  drawn  out  and  continued  kept  out,  showed  after 
a  very  little  while  no  motion  that  we  could  perceive.  But  to  try  whetlter  cater- 
pillars may  continue  so  far  alive  in  our  vacuum  all  the  winter,  as,  the  next 
spring  or  summer,  to  proceed  in  tlie  transmigration  to  a  butterfly,  is  a  trial 
that  we  have  but  begun,  and  therefore  must  not  pretend  to  say  any  thing  about 
Its  event. 

The  Nineteenth  Title. 

0/the  Phenomena  suggested  by  Winged  Iiuects  in  our  Facwm. 

When  our  physico-mechanical  experiments  were  dispatched  to  the  presa, 
the  inconvenient  season  of  the  year,  and  the  difficulty  of  making  the  reodvera 
I  then  employed  to  keep  out  the  air  for  any  long  time,  hindered  me  from  then 
publishing  above  a  trial  or  two  of  what  would  happen  to  winged  insects  in  our 
vacuum.  But  afterwards  being  provided  with  more  commodious  vessels,  I 
thought  fit  at  several  times  to  repair  that  omission  by  various  attempts,  the 
chief  of  which  are  as  follow. 

Exp.  I. — Nov.  12,  about  eight  o'clock  at  night.  There  were  taken  four 
middle  sized  flesh  flies,  which  having  their  heads  cut  oif  were  inclosed  in  a 
'  portable  receiver,  furnished  with  a  pretty  large  pipe  and  a  bubble  at  the  end. 
^s  soon  as  the  receiver  was  exhausted,  tliose  flies  lost  their  motion  (which 
was  not  brisk  before ;)  an  hour  or  two  after,  I  placed  them  near  the  fire,  which 
restored  not  their  motion  to  them  ;  wherefore  I  let  in  the  air  upon  them,  after 
which  in  a  very  short  time  they  began  one  after  another  to  move  their  legs, 
and  one  or  two  of  them  to  walk  ;  and  having  kept  them  all  night  in  a  warm 
place,  when  I  sent  a  p^son  the  next  morning  to  try,  if  they  would  manifest 

.    3  8  'i 


I 

I 

I 

L 

♦ 

aos  ntiLosoraicAL  nuvtAenom,'  Camiio  itffe^ 

any  motion,  he  told  me,  that  ftr  a  while  they  did,  though  wbeii  I  afterward 
ff«Ne  myself,  I  could  not  perceive  any  motion  in  them. 

Exp.  II. — Sept.  11.  About  noon  we  closed  up  divers  ordinary  flies».  and  a 
bee  or  wasp  i  all  whicbj  when  the  air  v.'as  fully  witl)drawn»  lay  as  dead,  save 
that  (op  a  very  fern  mmutei  some  of  them  had  oonvaWve  mttiona  in  their  legs. 
Thqr  continued  in.  this  state  48  hours,  after  which  tlie  air  was  let-  in  iipoti 
thein>  atvl  !hTit  not  producrng- any  sU^iis  of  life  in  them,  they  were  lydinlhe 
neridtan  sun,  but  not  any  of  them  seemed  in  any  degree  to  recover. 

E^.  //Tv— Dec  II.  We  put  a  great  fleah  fly  into,  a  vei7  small  portable 
teoAva,  where  at  first  it  appeared  to  be  very  brisk  and  Uvdy,  but  as  soon  as 
the  nir  dcawn  out,  fell  oii  her  back,  and  seemed  to  haver  convulsive  motiong 
Ml  hec  feet  and  proboscis;  from  which  she  presently  recovered  upon  the  jet. 
ting  in  of  tke  air:  which  being  drawn  oat  ^ain,  she  lay  as  dead ;  but.  a  w;hile 
aftep*  (within  a  quarter  or  half  an  hour)  I  perceifed,  that  upon  shaking  the  re- 
ceiver, she  stirred  up  and'down,  (but  faintly.)  This  was  done  pretty  late  yester- 
night, since  when  I  had  not  occasion  to  look  on  the  glass,  till  this  night  aftec 
supper,  when  I  found  the  fly  not  recoverable  either  by  waivith,  or  letting  in  the 
nr.  A  while  after  this  note  was  written,  this  fiy  recoiver«d  i  and  betug  neat 
morning  sealed  up  i^pin  in  that  gbu8»  and  liept  48  honnij  thounh  wer  the 
chimney,  she  died. 

HTi—W^  tocle  a  large  grashopper,  wlieae-.body»  berides  the  boras  and 
Timbs,  was  about  an  inch  in  length,  and  thick  in  proportion  :  this  we  convey- 
ed into  a  portable  receiver  of  an  ova!  form,  and  c^pnblf  of  holding  aboiit  a  pint 
Sif  water  or  more,  and  having  afterwards  pumped  out  the  air,  till  by  the  gaoge 
it  appeared  to  have  been  pretty  dvtwn  out,  we  took,  oare  no  ur  should  re* 
enter  to  disturb  the  experiment.  The  success  whereof  was  this:  Vint^  Tbomyb 
before  the  exhaustion  of  air  was  begun,  the  grashopper  was  stirring,  and 
lively,  and  continued  so  for  a  while  after  the  beginning  of  the  <^ration  yet 
when  th*  m  hegu^  to  beoonsidersbly  mrefied,  he  appeared  to  be  very  ill  at 
ease,  and  seemed  to  sweat  out  of  the  abdomen  many  litle  drops  of  liquoiv 
which  being  united  trickled  down  the  glass  Hke  a  little  stream,  which  made  at 
the  bottom  a  small  pool  qf  clear  liquor,  amounting  to  near  a  quarter  of  a  spoon* 
fat,  and  by  that-  time  the  rebeiser  was  ready  to*  be  ■  takeni  off,  the  grashopper 
was  fallen  upon  his  back  and  lay.  as  dead.  Secondly.,  Though  having  a  littlQ 
nfter  laid  the  glass  in  a  south  window,  on  which  the  sun  then  shone,  I  peri- 
ceived  some  slow  motions  in  the  tliorax,  as.  if  he  strained  to  tetch  breath  yet 
I  was  not  sure  they  weae  not  emmilsive  motieas,.-flnd  whaGBver'  4h^  wcn^ 
tliey  lasted  but  a  while,  and  then  the  animal  appeared  to  be.quite  dead,  and  to 

eontinue  so>fiw  three  liovuni'fiponi  the  roDovsal  of.  the  nearer.  XhinU/,  Xbak 
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time  bein":  expired,  the  glass  was  opened  and  the  air  let  in  upon  him,  notwitli- 
ptanding  which  there  appeared  no  sign  at  all  ot  life;  but  imagiuing  there  might 
be  some  time  requiaite  to  recowf  him  oot  of  to  deep  a  tmoon;  I  let  the  ghuv 
KSt  io  «  convenient  poatore,  that  the  water  that  came  from  him  might  not  en- 
dan  per  him,  for  a  cjuarter  or  half  an  hour,  nnd  though  I  then  perceived  no 
signs  of  life,  yd  being  desirous  to  pursue  the  trial  yet  further,  I  caused  him  to 
be  carried  into  a  winshiny  plac^  >nrhere  the  heiaM  of  a  declining  ran  presently 
began  to  make  Um  Mir' hi«  limbi,  aiidin««l|Oft  tinelirai:«litbim  petfecUy  to 
lifis  again. 

Exp.  V. — April  15,  We  took  one  of  those  ahining  beetles,  called  rose- 
flies,  and  having  incIoMd  it  in  a  very  tmatl  ronnd.i;eGdver,  which  veevhaiwted, 
and  Ihoqgh  he  that  attended  the  engine,  affirmed,  it  struggled  much  whilst 
the  air  was  withdrawing,  yet  presently  after,  I  could  perceive  but  little  motion 
(and  part  of  that  seemed  almost  convulsive)  and  afterward  going  abroad,  and 
not  fetuniing'to  look  on  the  glass  till  ahopt  sh  honra  after,  the  fly  seemed 
tfsiat  dead,  and  discovered  not  any  motion  upon  that  of  the  glass.  And  wltliin 
about  an  hour  after,  though  I  let  the  air  rnsh  in  ;  yet  no  sign  of  life  ensued, 
neither  iumieUijUely,  nor  for  a  pretty  while  after.  Sp  that  suspecting  the  fly 
to  be  va%  dettl,  and  yet  not  res6lat«ly  cpncdipding  it,  though  I  wooM  then 
wait  no  longer,  yet  three  or  four  hours  after  (viz.  about  IG  o'clock  at  night) 
1  returned  to  the  receiver,  avid  found  the  beetle  hvely  enough.  Whereupon 
I  caused  theglasa.  to  be  again  e&liausted,  and  secured  from  the  ingress  of  the 
air»  dttridg  which  time' the  anivnaliwemed  to  be  .  ipiuch  diaqmated  by  what  waa 
done  to  it,  hot  ifid  not  kea  )ta  iaotkm  .before  I.  went  to  bed^  adiich  waa. 
soon  after. 

Exp,  VI. — With  butterflies  I  made  several  trials,  the  accounts  of  most  of 
wUch  ik«  kMt  I  hot  drne  muQh  I  vciy  wdl  ^member,  that  having  obsaved 
them  not  only  to  live,  but  to  move  longer  than  was  expected,  I  inclosed  di- 
vers of  them  In  receivers  somewhat  large,  esipecially  that  I  might  see,,  whether 
in  so  thin  a  medium  some  or  other  of  them,  by  the  help  of  their  large  wings, 
would  be  able  to  fly.  Bnt  thoofj^  whilst  the  air  eontunied  in  the  glasses, 
they  flew  actively  as  well  as  freely  up  and  down;  and  tJiough  after  the  ex- 
the  air,  they  continued  to  Uve  and.  were  not  motionless;  nay 
ttwugh  at  the  bottom  of  th«  rec^aver  Uiey  ?»ould  even  move  tlieir  wings  and 
flottAf  a  little,  yet  I  e^nld  not  pereeiva  any  them  fly,  by  which  I  mean^ 
perform  any  progressive  motion  supported  by  the  medium  only.  And  by  fre- 
quently iavertiug  the  receiver  (which  I  took  care  should  be  pretty  long,  to  let 
ih^P^  fall,  frpm  one  ea^me  to  th^  other,^  they  wcHild  fall  like  deid.JiidnMlai 
wthowt'^plasMff-      irings,.  tbrn^gh  juat^  fhey  caoie  to..i(pacli.)JijB  bottoov 
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some  of  them  would  tometimet  appear  to  imk«  mom  we  of  Vumf  but  w* 
enoagh  to  nutain  tfaenidfa^  or  to  keep  thdr  iUl*  Irani  bdag  viokiiL 

The  Twentieth  Title. 

Qj'  the  Necessitj/  of  Air  to  the  Motion  f^f  such  tmall  Creaturet  as  jints,  and  even 

Miet  thm$ehet* 

In  the  experiments  hitherto  mentiaoedt  the  enhmb  on  nrhich  the  trials  have 
been  made,  were  several  of  them  of  a  moderate  bulk,  and  others,  though  stnall,  ' 
yet  not  the  least  th-t  nature  affbrdrrf  u"?.  Whprffnrp  T  th oi  i^ht  fit:  to  annex  the 
following  experiment,  wbemn  I  designed  to  examine,  whether  even  those  mi- 
nute sorts  of  inioMls,  whose  faalk  is  thought  tiie  oiost  eontamptibie,  have  not, 
as  wen  as  the  greater,  need  of  the  dr,  if  nottooeke  (hem  live,  yet  at  hast  to 
enable  them  to  move. 

A  number  of  ants  were  included  in  a  small  portable  receiver  exhausted  yester- 
day about  noon :  between  lis  and  seven  hi  the  afterhoon  they  seened  to  be  all 
quite  dead,  and  the  rather,  because  though  they  were  very  lively  just  befiire  they 
were  sealed  up,  running  briskly  up  and  clown  thr  huhble  they  were  in,  yet  they 
grew  almost  motionless  as  soon  as  the  air  was  exhausted;  and  a  little  while  after 
appeared  more  so;  though  I  theii  mipeeted  move  than  I  ^oe  did,  that  they 
were  mtich  inconvenienced  bf  some  afnall  glathxMia'  mbstanoe  dial  iwMnwii  to 
have  got  into  the  small  receiver  from  the  vapours  of  the  cement.  When  I 
looked  on  them  at  the  time  latdy  mentioned,  I  opened  the  glass,  whereupon 
the  air  rushed  in ;  but  no  sign  of  fift  aiipeand  for  a  great  wlrfle  in  any  of  the 
ants;  but  k)okingu{Nm  them  this  normogaboiit  nine  o'dack,  I  found  many  of 
them  alive  and  moving  to  nnd  fro. 

It  is  said  by  naturalists,  upon  the  authority  of  Aristotle,  that  the  animal  the 
Greeks  csBed  £uui  is  the  mmutest  of  living  creatures.  But  those  of  this  sort 
bdng  very  hard,  if  at  all  to  be  met  with  her^  I  thought  fit  to  make  aome  ex- 
periments upon  the  least  of  the  terrrestrial  animals  I  could  procure,  nnJ  try  whe- 
ther or  no  mites  themselves,  which  are  reputed  but  living  points,  and  not  to 
be  taken  notice  of  by  the  naked  eye  to  be  living,  but  by  motions  wfaidi  even  aa 
attentive  one  can  sonoely  discover,  stand  in  need  of  the  air;  espeeially  because  in 
rase  they  do,  it  naay  suggest  to  some  odd  reflections  upon  the  strange  subtlety 
and  minuteness  of  the  ai-rial  particles,  which  must  be  capable  of  flowing  in  and 
passing  out  at  the  invisible  and  almost  unimagin^le  small  poree  and  otiier  cnvi* 
tieeof  the  fiarts  of  an  animal,  whose  entire  body  iateputed  but  a  physical  point. 

We  conveyed  then  a  number  of  mites,  together  with  the  mouldy  rheese  they 
were  bred  in  to  nourish  them,  into  three  or  four  portable  receivers  (which  were 
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rfl  oflteTCiy  WBn)ii6tiaiKbdiflMii9ins^  nora^or-thewsmone 
we  withdKw  the  air,  then  making  use  of  our  peculiar  contrivance  to  hinder 

its  return,  v,e  took  them  one  after  another  from  the  cnginf  ,  and  laid  them  by 
for  further  observatioD.  ThU  one,  whicli  I  took,  uoiicc  that  we  had  reservec^ 
«nd  inwhkb.  to  diaerve  the  dBfibnaMe^  we  Um^t  fit  to  lave  the  mr,  wm 
se  -.k  J  at  e  lanp  furnace,  after  the  usual  manner  of  nipping  up  glasses  theie. 
This  done,  there  remained  nothing  but  to  observe  the  event  of  our  tiieli^  wfaicti 
efibrded  us  the  ensuing  {rfuBnomena. 

I.  ThoM  mttea  that«ere  Uidowd  in  the  moell  glen  that  never  came  near  the 
engine,  continued  alive  and  able  to  walk  up  and  down  for  above  a  full  week 
sftcT  they  had  been  put  in,  and  possibly  would  have  continued  OUIch  longer,  if 
the  glass  had  nut  been  accidentally  broken. 

9.  Aa  aeoiiaac»eraae  of  At  veeeiven  iiaa  fonoveii  ftom  the  engine  Ji 
looked  with  grekt  attention  upon  it;  and  though  just  before  the  withdrawing  oC' 
the  air  the  mites  were  seen  to  move  up  and  down  in  it ;  yet  within  a  few  mi- 
nutes ^ter  the  receiver  was  appliol  to  the  engine,  I  could  discern  ui  ttie^  no 
life  at  ifl,  «or  «n  aoir  peiceiviad  by  floew  younger  eyei  than  ntine^  whereonte 
i  exposed  them.  Nay  by  the  help  of  a  double  convex  glass  (that  was  so  set  ip< 
a  frame  as  to  serve  me  as  a  microscope  on  such  occasions)  I  was  not  able  to  see 
any  of  them  stir  up  and  down.  Nor  was  any  motion  taken  notice  of  ia  th« 
«dier  aMaeeaiMr  of  Nkn  abe  end  Aafe  vdlh  niiae>  by  then  that  had  ex* 
hansted  it  of  air.  And  my  occupations  not  permitting  me  to  attend  the  observa> 
tion  any  longer  io  the  place  where  it  was  made,  I  took  the  receiver,.  I  had  fio> 
attcntucfy  considered  a^sdf,  akng  with  me  m  the  coach,  and  having  oecasiont 
to  niahneQine'ila)^  ahouft  en  hoiv  after  I  looked  upon  it  atlentiaelya^  bat 
.oould  not  perceive  nny  of  the  raites  stir;  and  thelilte  unsuccessful  observation  I 
made  when  I  had  an  opportunity  two  or  three  hours  aftea  that.  And  the  place 
1  did  it  in  bdog  one  wbcfe  I  ihou^hi  myself  m  it  wen  at  booM^  1  iirst  let  in 
theefarto  taylf  Ikt  nitafe«M(ic  net^dte  dead,  and  tfaoogb  neither  open  its 
nishing  In,  rvor  during  my  stay  there,  I  could  perceive  any  of  them  to  stir,  yet 
1  left  the  receiver  unstopped  as  it  was  in  the  window,  upon  a  suspicion  that  the 
air  might  not  be  able  te  produce  its  operation  upon  thean  in  a  shQittime. 

8.  ADdthaaeftwe  pnaili^hytlhdaaain  phoe  aboot  t«o-«r  there  dayaaAeiv  I 
called  in  to-  k>ok  upon  my  roceiver,  and  found  a  number  of  my  little  aii i m;- 1 re- 
waed,  as  an  attentive  eye  mighi  easily  penieiwe  by  the  motion  o£  certaui  Jittk- 
white  specks,  when  it  was  helped  to  observe  it  by  little  marka  I-  made  on  the 
9alnie'af  theglaaa  <»i^iiehiweapwpeialy<heaattthb  and  clear)  near  thia  orihat 
iSMte  witJi  n  diamond;  by  the  approach  to  or  reces<i  from  which  marks  thepro- 

fpcwhw  xootaan  hecaoie  .<|i«iiiapA  wthia  &  minute)  ^lualy  diioefeahlej,  es^eca- 
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ally  if  we  used  the  following  expedient,  (which  I  found  the  best  of  those  I  tried) 
ttunely  that  when  the  eye  pereeived  litdte  white  Ispedes  thatlooJeed  like  mitea^ 

the  receiver  should  be  80  turned  and  returned,  thst  the  bellies  and  feet  of  thoaa 
little  creatures  were  uppermost,  notwithstanding  which  they  would  not  easilj 
drop  down,  but  continue  their  motion ;  which  specks  being  made  upon  the 
concave  sorftce  of  the  thin  glus  Itseir  (to  which  ytm  may  approach  your  eye  as 
much  as  you  please)  are  thereby  reiulcred  much  more  easily  visible.  But  I  pro- 
ceed to  take  notice,  that  in  tlie  newly  mentioned  receiver  the  mites  did,  by 
Stirring  up  and  down,  continue  to  appear  alive  for  two  or  three  days  after,  if  not 
loDg^.  I  should  not,  I  confess,  have  thought  it  ridiculoos  to  soqieet,  that  the 
mites  which  at  first  lost  their  motion,  did  at  last  really  die,  and  that  those  I 
after  saw  stirring  up  and  down,  were  others  newly  generated  in  the  included 
mouldy  cheese }  but  I  was  not  apt  to  think  this  suspicion  probable,  not  only  be« 
cause  of  the  extreme  difliculty  of  msking-any  living ^reataie-to  be  generated  in 
vacuo  Boyliano,  but  because  it  did  not  seem  ajjrecablc  to  wliat  I  elsewhere  noted 
about  the  way  and  time  of  the  propagation  of  mites,  whose  eggs  I  iiave  several 
times  observed  with  pleasure,  tliat  aX  a  season  of  the  year  was  uniiavourable  (for 
tiiese  things  happened  in  a  coM  March)  newly  gsnemticd^nrites  should  in  two  or 
three  days  grow  up  to  their  jusi  h^gncH,  which  aevenl  of  those  we  ohicned 
seemed  to  have  attained. 

4.  But  because  it  doth  not  by  the  third  phenomenon  appear,  whether  or  no 
fai  esse  our  mites  hsd  been  kept  in  a  motionless  state  for  a  -  mudi  longer  time 
than  three  or  four  hours,  tliey  would  have  been  recoverable  by  the  admission  of 
the  air,  I  shall  add,  to  satisfy  that  doubt,  tiiat  one  of  the  portable  receivers 
above-mentioned,  being  exhausted  and  carefully  secured  from  the  regress  of  the 
mr,  was  keptftom  Monday  morning  toTfaoradsiynioRdnf,  after  aU  fvhich  tinier 
our  attentive  eyes  being  unable  to  discover  any  sigris  of  life  among  the  included 
mites,  the  air  was  let  in  upon  them,  and  after  no  long  time,  had  such  an  ope- 
ration upon  them,  that  both  I  and  otliers  could  plainly  see  them  creep  up  and 
down  in  the  glasses  again. 

An  Account  of  two  Books.    iV  63,  p.  £057- . 
I.  Tracts  written  by  the  Hon.  Robert  Boyle,  about  the  Qpsmioat  Qosfities  of 
Things  J  the  Temperature  of  the  Subterraneous  and  Submarine  Regions ;  and  the 
'  Bottom  of  the  Sea  ;  together  with  an  Intvodoction  to  the  IfisUMf  of  Butiodar 
Qualities.    Oxford,  1670,  inSvo. - 

The  main  design  of  the  noble  author  in  these,  aa  wcH  as  his  other  fAyaiod 
writing»«  1*1  to  pravide  still  mqm  and  more  materials  for  the  History  of  Nature, 
He  prtffiim  to  thett  tiecte  an  uitiwhietiM 
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•Aerhehtt  •lieady  given  us  an  excellent  nccoimt  both  of  the  nature  and 

-Origin  of  qualities  in  general.  And  intending  now  to  proceed  to  qualities  in 
particularf  and  to  consider  how  far  the  manner  whereby  tlicy  are  produced,  and 
^loae  other  phanomeiia  of  tfaem,  that  may  upon  occasion  be  taken  notice  of, 
will  accord  with,  and  by  doing  so,  confirm  the  doctrine  hitlierto  proposed  by 
him;  and  whether  they  will  not  (at  least)  much  better  comport  with  tliat^  than 
tlie  opinions  either  of  the  peripatetici>  or  the  clienii&ts. 

Bat  before  he  deaoeods  to  mention  any  of  these  particular  qu41itJes,  he  thmlct 
it  worth  wliile  to  consider  some  scruples  about  the  corpuscuJarian  doctrine 
touching  qualities,  which  unless  they  be  removed,  mjy  not  a  little  prejudice  the 
reception  of  a  good  part  of  what  he  purposes  to  deliver  about  particular 
qualities. 

Of  these  difficulties  he  insists  chiefly  upon  that  grand  one,  which  imports^ 
thnt  it  is  incredible,  that  so  great  a  variety  of  qualities,  as  we  actually  find  to 
be  in  natural  bodies,  should  spring  from  principles  so  few  in  number  as  two^ 
and  ao  aimple  as  matter  and  local  moidon:  And  here  he  endeavoms  to  Bhow« 
not  only  that  the  other  catholic  affections  of  matter  are  manifestly  deducible 
from  local  motion;  but  also  tbattliese principles,  being  variously  associated,  are 
ao  fruitful,  that  a  vast  number  of  qualities,  and  otiier  phacnomeiia  of  nature, 
may  tesult  from  them. 

II.  Catalogus  Plantarum  Angliae  et  Insularum  adjacentium  :  turn  Indigenaa^- 
tum  in  agris  passim  cultas  complectens.  Oper&  Jobanais  Baiij*  M.  A.  et  Soc. 
Se^pee  Sodalis.    Londini^         in  I2mo. 

♦  John  Rny,  «o  celebrated  for  lils  knowledge  in  various  branches  of  natural  b'itory,  am!  pirtic;!- 
Jarly  of  botany,  wastlie  sou  of  3  Llackjuiiih,  anJ  was  Uwru  at  Black  KuUey  near  Bmlntrtc  io  i.s»es, 
Jn  l6i28.  He  received  lun  L-jrly  cJuCTtioa  at  Braintree  school,  and  wa»  »ent  from  thence  to  Catha* 
cine  HaUj  Cambridge,  ia  iSi*.  Here  he  oootinued  about  two  yean,  mmJ  tfaeo  icmorad  to  TriDity 
college.  H««oafctlMdq;m  M.  A.  indimcInmiUloir  of  Oat  college  la  l65t  he  waa 
clioseii  Grsefc  lecturer  of  the  college ;  in  1 6 j3  mathematical  lecturer  j  and  in  l()j5  hutnaiuty  r^.  i  I  r. 
Tbese  ippokunu^u  tbow  the  reputttioa  be  had  thiu  early  aoqolred  at  the  uaW^aiy.  Dunng  hit 
AOntinuiicice  at  Cambridge  he  acquitted  himself  houotirably  both  a»  a  preacher  and  a  tutor.  In  166O 
be  (rabli&bed  hit  Catalofot  planttiwn  oica  Caatabrigiam  nTwitinm.  After  thit  be  mited  vatmut 
{)artsof  England,  ScotkiidiMd  Wde*,  «ttha^t«vtafh»proiatodimef  Ae  in 
tliese  excursion!!  lie  was  somclimcs  accotiipniiietl  by  his  pupil  Mr.  WiUuijliW,  and  otlicrs.  AAlt 
4he  rettmitition  lie  euteied  into  holy  orders,  and  continued  fellow  of  bii  colicge  till  tiie  beginning  of 
<he  Varibolomew  act  s  which,  requixing  a  lubtcriptioii  aguntt  the  tokmn  league  and  eovenant  (as  U 
was  called,)  occatiooed  liim  to  resign  hiffeUowahip  J  lie  lefiuing  to  iiga  thndedanHion.  Jn  1663, 
accom[wtiic4  by  Mr.  WiUogbby,  Sec.  be  travelled  through  various  pnti  of  Bampe ;  Bod  rtturoed  in 
the  year  ll.if)5.  Hcrc^^idcd  much  v.-jt!)  Mr.  Willughby  tU  tlu  dcMth  of  that  gendem.in,  when  here* 
CBOfed  tp  btft  native  place,  Notlcy  io  Essex,  where  h^  couiiouod  to  pursue  the  study  of  natural  bit- 
Ifiif.  In  i(irsbBninkd  dw danKlktnef  Mr.  OaUjr  of  lanaloa  iaOifimriihiTTi  Rb  woAmm 
VOL.f.  ST. 
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The  ingenious  and  industrious  author  of  this  book,  having  eomc  years  »go 
poblhiheda  cafailogue  of  the  plants  growing  aboat  Cambridge^  has  now  obiiged 
his  country,  by  presenting  it  witli  a  catalogue  of  tin:  plants  of  all  England,  and 
of  the  isles*  adjacent.  In  the  doing  of  whicli,  he  has  sparorl  neither  pains  nor 
cost,  travelling  iiuiiselt  through  all  the  considerable  parts  of  this  kingdom,  and 
•o  viewing  and  gathering  himself  almost  all  the  plants  here  described,  some  few 
excepted,  which  he  suv  s  he  has  cither  taken  out  of  the  best  authors,  omoeitMXI 
from  ven,'  crcflitnLU-  and  skilful  friends.  Neither  has  lie  been  cnnfentcd  to 
search  and  gather  tbem  himselt^  but  also  diligently  compared  tlieoi  with  their 
tustories  and  figiues  found  by  botanists;  describing  thoae  wfaidi  aeemed  to. 
have  been  omitted  by  others,  and  adding,  with  their  chmutflrislic  note^  thoat 
that  had  been  conl'usedly  and  carelessly  delivered  before. 

The  reader  will  And  in  his  catalogue,  besides  the  most  necessary  synonyma 
of  the  plants  here  .enumciated,  a  mamamrf  deicripticni  ilso  of  their  principal 
Virtues;  intcrmhwd  irith  oMny  newobMcvatiolu  andciperiiiMnta,  medical  and 
physiobgical. 

Extract  of  a  Letter,  toritfen  ly  M.  Hefelws,  from  Dantzkk,  July  5, 
1670 ;  Omf€dning  ekiefy  a  hie  Ohaeiva^  of  1^  PanoHm  ^ 
I&»gnUk  Needle ;  tdth  an  Aceaant  qf  .9me9&»  CmnouHia  m  thotn 
Parit,  iV*  64,  p.  2039. 

In  the  year  1(542  I  observed  the  declinadon  of  the  magnet  hece^  aa  about  th« 
same  time  at  Konigsberg  did  M.  Linnemann,  the  then  professor  of  mathe- 
matics ther^  and  we  both  found  the  magnetic  needle  at  that  time  to  decline 
from  the  north  d**  5'  westwai'd.  But  now  (Anno  1670)  it  Is  far  odienriaBi  for 
it  declines  al  present,  as  I  have  very  carefully  observed  7°  20'  to  the  same* 
^Barter  $  so  that  in  the  qiaoe  of  twenty-eight  yean  that  dedination  ia  incteased 

■o  ml  known  Ibtt  it  ndraart  MecBeM  to  pBdodartn  Humt  ooeof  Aemoil  tHnaxi  b  Ail 

cnlillcd,  Tkf  n'is-htn  of  Old  maiufcifid  in  thi:  Work  <  'V  Crrril'mn.  great  work  i»  the // I'j- 
toria  I'loNfaium,  vAi.i^h  is  parily  a  cuiupilation  froni  li.ir.hiHj  \c.  ititoiiDixed  with  bis  own  obser- 
vuiiofli  and  discOTcrics,  and  aminged  according  to  his  own  sytum.  This,  it  roust  be  confessed,  ia 
coniplen  and  iairicate,  tod  it  hns  t>eef>  atwrtcd,  tint,  bowerer  {leatttiful  in  the  idcsj  acitber  tbe 
p1»n  nor  die  execotion  n  in  nny  dcgre«  cakalatol  to  Acflitale  die  knowledge  of  flante.  It  aeema  ti» 
have  btt-n  Ray's  gicit  object,  as  of  Worison,  k,  ri^lU  1 1  t  '.rei^icr  as  many  n.itural  i  l  Hsei  .is  ]Ki^4ibkv 
Hid  iliese  being  sr;>ar.itely  invci^tigaicd,  a  raultipliciiy  of  i:I..irai:tt;r  oiid^tops  wasuecc»s<ur>]y  icquired 
to  ciKinect  them:  hcnr«  (be  ifltricary  before  cuiuplainvU  df ;  but,  as  i.n  attempt  to  investigate  the 
bnler  of  naluita«  it  i*  highly  «  orthy  of  coiamendation.  Mr.  fiajr,  afiar  baring  jnned  a  knpg  tide,  '» 
the  unifono  taticiw  of  ^nc^,  aiid  tba  puotdt  «f  sdcace,  daedk  iba  jnr  17M|  ia  Jfas  7idi  jm 
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4*  15*.  In  the  year  l6a8,  if  I  remember  right,  T  found  U  near  1  degree  wttt- 
vard  :  which  declination  was  affirmed  by  the  learned  Pctrc  Crucrer  (once  my 
worthy  preceptor)  to  liave  been,  about  llie  beginning  of  this  age,  or  the  end  of 
ihe  next  foregoing,  8*  30*  eaitward ;  the  nme  Crager  alao,  imlung  use  of  that 
Western  declination  in  describing  all  his  dials,  as  may  be  seen  in  the  tract  he  ha* 
uriften  on  that  subject;  though  it  be  not  certainly  known,  by  whom,  and  in 
what  year  tiiat  observation  was  made. 

Fttrtiier,  it  appears  by  oar  more  leoenk  olMcnrationS,  that  this  declination  o£  " 
the  loadstone  doe*  here,  at  Dantzic,  almost  every  seventh  year,  or,  to  speak 
more  precisely,  every  sixth  year  and  seven  months  increase  to  one  whole  degree, 
and  so  each  year,  to  9'  6*.  Which  is  sufficiently  confirmed  by  the  observations 
made  at  Ltmehome  near  Loodeo,  by  ^hoaa  diree  ftmonfe  Eng^men,  Burrow, 
Gnnter,  and  Gellibrand  :  Of  whom  the  first  found  the  declination,  A.  15  SO,  to 
be  1 1*  16'  J  the  second,  5"  36'  30^  An.  Jt>22  ;  the  third,  4°  3'  30',  An.  1(534. 
■  liBStly,  it  bong  now  certain  that  the  needle's  dechaation  varies  in  one  and 
(he  same  place  I  the  aocurate  ebsenratkms  of  the  sabseqnent  years  will  shoir 
bow  far  this  deflei&Ml  will  proceed,  and  where,  and  in  what  distance  from  the 
true  meridian,  the  very  bounds  of  this  declination  really  are;  especially  whether 
this  libration  and  variation  will  be  the  same,  and  regular  at  ail  Uaicd  and  in  all 
phoes;  or  whether,  and  how  long,  it  will  remain  atatioaary.  All  which  parti- 
culars,  that  they  may  be  accurately  discovered,  is  a  thing  very  much  desired. 
Possibly  considerable  speculations  and  researches  may  arise  from  such  obscna- 
'  tions.  As  for  me,  I  am  almost  of  the  opinion,  that  this  magnetical  diversity 
«omei  horn  the  motion  of  the  earth.  Doubtless,  a*  there  is  •  certain  libratiqa 
in  the  moon,  so  it  is  not  absurd  to  me,  to  hold  a  kind  of  libration  in  the  earth, 
from  the  annual  and  diurnal  motion  of  the  same.  For  that  the  cause  of  this 
declination  and  variation  of  the  loadstone  is  inherent  in  the  atone  itself,  or  to 
beascrihedto«BtfaerealooiiNisdei,itnotims!gineb1etiy  me;  nor  can  lyetde- 
fise  any  cause  tif  thow  aiipearances,  exc^  we  impntft  them  to  tlieglobe  of  the 
earth,  and  the  variation  of  the  meridian, 

I  lately  received  from  a  person  residing  on  the  side  of  the  Baltic  sea,  a  piece 
«f  amber,  which  is  sosoft,  that  I  printed  my  seal  on  it.  It  is  jwllowish  as  most 
•mber  is ;  transparent  and  bnming  as  odier  amber ;  but  its  scent  stronger,  as  If 
it  were  a  kind  of  glutinous  bitumen ;  and  yet  it  has  been  cast  up  from  the  sea 
this  year,  and  was  found  among  other  pieces.  His  brother,  a  very  credible  per- 
son, rdaled  at  die  same  time,  that  be  had  posaeaaed  a  small  piece  of  amber, 
to&  pa  one  side,  «n4^  hard  on  tb»  other,  wheiein  by  bari«d  a  fly. 
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Exiraet  qf  a  Letter  Jrom  Mr,  Joseph  Cmobsbf  io  tXg  Eight  Rev. 
Ssm  Lord  Bishop  of  Sanmn  eonUdmng  tame  Ammadoermm  on 

the  Rev.  Dr.  Jons  Wallis's  IJypothcm  about  the  Miix  and  Refitue 
of  the  Sea,  pMixhed  in  N»  16  of  these  TracU.   N*  64»  p.  206l. 

My  intention  is  not  to  argue  ag;ainst  that  part  of  the  hypothesis,  thatrelatea 
to  the  common  centre  of  gravity  of  tiie  earth  and  moon,  and  tlie  diurnal  and 
menstrual  viciMitudM  of  the  tides,  the  authoi's  disoourse  bcmg,  in  my  judg- 
ment, to  ntkmal  and  aplii&ctory  as  to  those,  that  I  cannot  see  what  deer  ot»> 
jfction  can  be  made  against  it.  But  that  which  I  would  beg  his  leave  to  except 
against,  till  better  reason  convince  me,  is  his  opinion  concerning  the  annual 
vicissitudes,  and  the  true  cwae  thereof,  whidi  be  supposes  to  be  quite  anuthee 
thinf(  from  the  common  centre  of  gravity,  namely  the  inequality  of  the  natural 
days.  For  I  fear  he  may  be  mistaken  in  the  time  of  the  annual  vicissitudes, 
v'hicli  he  contends  to  be  about  Allhallondtide and  Candlemas,;  And  the  reasons 
of  my  fear  are  these  : 

I.  Because  if  he  dare  stand  to  the  general  Jvdgment  of  Mamen,.  be  will  find 
very  few  of  our  English  seamen  of  that  mind,  who  used  to  say,  cither  that  the 
time  of  the  year  signifies  nothing  at  all,  or,  if  it.  do,  that  the  highest  tides  of  the 
year  seem  to  happen  rather  about  the  equinoxes,  than  those  two  other  as&igned 
times,  when  the  natural  daya  are  longest  sod  shortest. 

3.  Whereas  he  gives  an  instance  or  two  of  very  high  tides  in  the  Thames  in 
November  1660  and  ;  the  truth  of  which  we  need  not  qnestion,  and  of 
which  there  are  sundry  other  the  lilce  instances  in  our  English  chruiiicles ;  I 
have  feason  to  believe,  that  those  high  tides  proceeded  fi«m  another  cause 
than  what  he  supposes.  For  first,  If  that  whicli  he  supposes  should  be  the 
caiTse,  the  like  liigh  tides  might  be  expected  every  November,  and  they 
should  liappcn  as  frequently  about  February  as  about  November ;  of  which  yet 
he  gives  not  one  instance.  And  though  I  have  perused  thorovgbly  that  perfect 
collection  I  have  of  nil  the  high  tides  in  the  Tliames  that  onr  chronicles  take 
notice  of  since  the  conquest,  1  can  hardly  find  one  such  high  tide  in  the 
Thames  in  February,  or  thereabouts.  Secondly,  Those  high  tides  in  the  Thames 
In  November,  if  we  dare  credit  the  London  watermen,  are  caused  by  the  coming 
down  of  the  l;uul-\vators  after  a  very  great  rain,  which  being  encountered  by  tlie 
tide  of  the  flood  from  tlie  mouth  of  the  Thames,  cannot  but  swell  to  an 
unusual  height.  Now  if  the  great  rains  fall  so,  that  the  land-waters  come  down 
to  the  flowing  part  of  the  Thames,  just  upon  the  fall  or  change,  when  the 
t^vg  tides  happen,  as  thejr  did  (for  eauaifle)  September  30,  1 553,  and  October 


VOL.  T.j  mtiMomcAL  TBAmACTunnr*  s jf 

1629,  (Stow  and  Howe^  arc  my  authors,)  those  aprillg  tide*  mmt  be  tbo 
higher,  as  proceeding  from  a  double  cause.  But, 

3.  TUere  is  another  thing  well  known  by  all  seamen  to  be  a  cause  of  high  or 
low  tklefl,  whidi  I  wonder  the  author  hu  taken  so  little  or  no  notice  of  in  hi» 
essay,  namely  the  sitting  of  the  wind  at  sucli  or  such  a  point  of  tlic  compass, 
and  blowing  hard.  It  is  the  constant  saying  of  all  seamen  in  Kent,  that  ever 
I  met  with,  that  the  north-west  wind  niakca  the  highest  tides  in  tlie  Thames, 
Medway,  and  all  the  ooasts  about  the  soutii  and  north  Forelands »  and  like> 
wise  on  the  cxjast  of  Holland  and  riaiidtrs.  And  tlio  reason  they  allege  foB 
it  is,  because  that  wind  with  equal  force  blows  in  the  tide  of  flood  at  botti  ends 
of  this  Island  of  Britain,  that  is^  from  the  northward  between  the  coasts  of 
ficodandy  Norway,  and  Jutland ;  and  also  frooi  the  westward  by  the  ooasts  of 
Cornwall,  Di:vonsh;re,  Dorsetshire,  &c.  up  along  the  sleeve  ;  and,  foi*  the 
«ame  probable  reason,  tliey  say  that  a  south-east  wind  deads  and  hinders  the 
tides  in  the  places  near  the  Fordands*  And  agreeably  to  this^  I  very  well  re. 
member  when  I  was  a  boy,  and  lived  at  home  with  my  father  at  Rodwsteri. 
which  is  near  enough  to  Chatliatn  to  observe  how  the  tides  run  there,  that 
when  the  tides  were  unusually  high,  the  wind  was  always  north-west,  and  the 
moon  near  the  full  or  change.  And  so  confident  I  am  of  my  memory  in  tliis 
point,  that  if  inquiry  be  msde  about  Chatham,  the  hundred  of  Uoo,  and  the 
Isle  of  Graino,  I  believe  the  inhabitants  will  with  one  voice  say,  that  thej  never 
fear  their  low  marshes  being  overflowed  by  the  tide,  but  when  tltewind  is  at 
north-west,  or  thereaboot,  upon  the  spring  tides.  Here  at  Weyimooth  those 
able  and  ancient  seamen  I  have  tslked  with,  tell  me,  that  a  SSE.  lyind 
makrs  the  greatest  tides,  and  that,  according;  to  the  degree  of  tlic  wind, 
cteieris  paribm,  the  tides  rise  more  or  less  notably ;  but  that  tiiey  never  ob- 
serve any  extraoiduiary  tides  aboitt  Anhafiondtide  or  C^dlemas,  unless  the  wind 
be  about  SSE.  And  the  reason  they  give  for  that  wind*s  rsising  the  tides 
th<Te  is  very  cnnvinring,  if  we  consider  the  lying  of  the  haven  in  the  map. 
And,  for  the  same  reason,  I  suppose  the  wind  from  the  same  point  may  tnnke 
the  highest  tidesat  Sootbampton-;  a  westerly  wind  at  Bristol  and  the  Severn  ;  an 
easterly  wind  at  Hull-;  a  northoont  wind*  at  Wisbesdi  and  Lynn ;  a  southerl/ 
wind  upon  the  opposite  coasts  of  England  and  Ireland,  S:c.  It  is  true,  March 
is  very  often  more  stormy  than  February,  though  seldom  so  stormy  ns  Octo- 
ber and  November,  which  possibly  might  occasion  that  opinion,  which  some 
hold,  (of  which  number  Plhiy  is  one,)-  that  the  highest  tides  are  about  the 
etjuinoxcs.  And  if  the  thing  were  found  to  hit  pretty  frequently  In  March, 
men  might  not  be  careful  to  observe  the  other  equinox  j  though  yet  it  cannot 
be  denied,  thst  we  hate  Uostcring  weather  many  timet  before  Michaelmas. 
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Tn  confinnatum  of  all  l  that  I  have  said  concerning  the  influence  of  the 
wuhW  bcinp:  considerable  on  the  tulcs,  I  shall  add  thfi«e  following  CoUectioot 
of  niy  own  out  of  histories,  chronicles,  &c. 

1250,  Oct.  1,  (says  Hotiiished)  upon  the  dwige  of  the  moon,  wn  a  most 
drefldftil  inundation  of  the  sea,  that  did  exceeding  much  hurt  to  Holland  be- 
yon^l  -en,  HoHnnd  in  Lincolnshire,  and  the  inarsli  gronnrl  in  FlaTulcrs,  and 
drowned  Winclielsea.  But  he  tells  us  withal,  that  an  unheard  of  tempest  of 
wind  accompanied  it— 1555,  Sept.  30,  (wya  Stow)  was  a  notable  inundetion' 
of  the  Thames;  but  he  says  withal,  that  it  was  by  occasion  of  a  great  wind 
Riul  rain  tliat  had  fallen.— 1569-70,  March  10,  I  find  this  manuscript  not  in 
I^tin  in  an  ephcmerides  for  that  year,  over  against  the  day  j  Septentrionij 
maxima  stevitia :  Mivis  flocci  magni,  ingena  frigna.  Maxinft  tumeBcetiat  mtaa- 
maris  die  et  nocte  ;  nam  excurrcbat  in  agros  lat^.— 1  r,f)2,  Sept.  6,  Wcdnenhy 
(says  Stow)  the  wind  being  west  and  by  south,  as  it  had  been  for  two  days  be- 
fore very  boisterous,  the  Tham^  was  made  so  void  of  water,  by  forcing  out 
the  fresh  and  keeping  back  the  salt,  that  men  in  divers  ^3aoea  might  go  WO 
pMesover,  andtlien  ilingastone  to  land,  tec, — »6oo,  Dec.  8,  I  fuKl  this  note 
written  in  another  ephemerides  for  that  year,  over  against  tije  day,  by  an  un- 
known person,  who  it  seems  was  then  at  Venice  (where  a  south-east  wind 
makes  the  highest  tides)  Iniindatio  Venetiis  6.  ped.  temp.  Sirooeo^iOoi,  (mjB 
Grimstoninhis  Netherland  History)  the  sea  being  forced  in  by  a  strong  N. 
W.  wind,  did  some  mischief  to  Ostend. — 160!,  Oct.  26,  n.  s.  a  fi-rcat  tem- 
pest, says  the  same  author)  and  the  wind  west  and  north-west,  and  the  tide 
much  higher  than  usual  at  Ostend^]003,.Peh.  33,  04,  ma.  Mew  a  terribte 
north-west  wind,  which  made  the  water  rise  higher  tlian  usual  at  Ostend, 

jjgjn.  i604,  March  1,  n.  n.  the  wind  was  very  great  at  west  and  nortli-west 

with  a  furious  tempest,  the  tide  at  Ostend  rising  higher  than  it  had  done  in  40 

years  before.  Idem. 

4.  There  is  yet  another  thing,  which  seems  to  have  some  influence  on  the 

tides,  and  to  make  ihcm  swell  liiglier  than  otherwise  they  would  do,  to  wit,  the 
perigs^sis  of  tlie  moon.  And  this  has  been  my  opinion  (taken  up  first  on  th6 
oonsideration  of  the nuion*s coming  neater  the  earth)  ever  smce  iGo'i,  when 
living  at Feversham  in  Kent  near  the  sea,  I  found  byubaervlng  the  tides  that 
there  might  be  some  truth  in  my  conjecture }  and  therefore  in  «i  little  pamph- 
let, published  in  l653,  by  the  name  of  Syzygiasticon  histauratom,  I  desired 
that-others  would  observe  that  year,  whether  the  spring  tides  after  those  fulla 
end  changes,  when  the  moon  wns  in  pcriga^o  (tlic  wind  together  eijnslcIereJ) 
were  not  higher  tlian  usual.  And  since  that  time  I  have  found  several  high 
tides  and  inundations  to  happen  upon  the  moon*a  heaag  m  or  voy  near  hcT 
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pcrigcciim.  For  example,  1.  That  famom  inundation,  mentioned  liefere  ont 

of  HolinshccI,  1250,  Oct.  1,  was,  when  the  moon  was  in  perigaeo,  as  appears 
by  calculation.-»2.  ISSOg  Nov.  5.  That  inundation  on  wbkh  waa  made  the 
distich,  '   ,  • 

Arnio  ter  deno  poit  wsqaimOle,  Norembris 

QuintA,  Stat  salsis  Zelandta  tota  sub  undis ; 
Wns  when  the  mnon  was  in  perigaK).— 3.  Jan.  ]3,  1531 -2,  the  sea  (sayv 
Micheil  in  his  ciironicle)  broke  in  at  Sandwich,  and  overiluwed  all  the  marabeS' 
thertabout,  and  drowned  much  cattle :  the  moon  in  perigieo.— 4.  1970,  Nor. 
1,  was  a  dreadful  flootl  at  Antwerp,  and  on  all  the  coasts  of  Holland,  that 
made  infinite  spcnl :  the  moon  in  pcrigaeo, — 5.  l6oo,  Dec.  8,  above-mentioned r 
the  moon  in  pcrigaeo. — 0.  l6o6-7,  Jan.  20,  was  a  great  inundation  in  the  Se- 
tem,  mentioned  in  Howe«*a  duvoide,  that  did  mudi  hurt  in  Somersetshire,; 
Gtocestershire,  &c.  the  moon  in  perigaeo. — 7.  1555,  Sept.  30,  the  moon  wa«  ' 
in  perigaio. — 8.  1043,  Jan.  23,  n.  s.  (says  a  little  lyow  Dutch  chronicle  that  I 
have)  was  a  terrible  high  water-flood  in  Friesland,  &c.  whereby  much  hurt 
tPU  done  to  the  dykcc  s  and  at  Gaes  by  Hnerlingen  tlte  dead  bodies  ttreamcd 
«Dt  of  the  earth:  the  moon  in  perigaeo. — g.  l651,  Feb.  23,  n.  s.  (says  the 
same  chronicle)  was  St.  Peter's  hij!:h  flood,  whereby  mucfi  hurt  uas  done  t<? 
tlie  dykes  in  Friesland,  Embderland,  and  elsewhere,  and  not  far  from  Dockun> 
by  Oadt»wondumer-«it  is  a  breach  of  4%  roods  long  ttroken  in  the  dyke :  the- 

•  moon  in  perigaeo. — 10.  Aug.  2,  l6b7,  nt  Feversham  was  a  very  high  spring 
tide,  and  yet  the  wind  was  at  south-east ;  wliich  deads  the  tide-s  there :  the 
moon  in  pcrigaeo. — 11.  Aug.  22,  l6d8,  at  Feversham  was  a  very  high  tide  in 
the  afternoon,  thongh  the  wind  was  southeriy,  and  blew  very  stiff,  wlneh  the 
seamen  there  wondered  at :  the  moon  in  perigaeo. — 12.  l66l,  upon  Michael- 
mas day  WIS  a  great  overflowing  of  ihc  Severn,  that  it  drowned  the  low 
grounds  lying  by  it :  the  moon  in  perigaeo. — 13.  The  scheme  of  the  weather, 
fNinted  in  the  history  of  the  R.  S.  tells  us,  that  May  fl4,  1063,  was  a  very 
great  tide  at  London.  But  it  tells  us  withal  that  the  same  day  the  moon  \vas- 
in  prripa^o. — 1-1.  Sept.  1,  lOoo,  nt  Weymouth  I  observer!  a  vcn,' hi^jh  tide; 
and  bo  did  several  seamen  in  tiiat  town,  who  woiukred  at  it,  the  weather  be- 
ing very  calm  and  that  little  wind  that  waa  being  at  north-east,  which  uses  to 
contributd  notliing  at  all  to  the  tides  in  that  haven  :  the  moon  in  perig.-co. 

Further,  what  inclines  me  to  believe  that  the  perig^EOsis  of  the  moon  is  of 
some  concernment  in  this  matter,  is,  because  it  is  a  nia&im  among  our  Kentish 
seamen,  that  they  never  have  two  nmning  ^ng  tides  (as  they  call  them)  to* 
gcthcr,  but  that  the  next  spring  tide,  after  ;>  high  running  spring,  is  propor- 

^  ,  tionabl)-  weak  and  slack  i  which,  if  true,  is  very  conespondent  to  my  opinioOj 
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because,  if  the  moon  b«  in  pcrigseo  at  this  spring  tide,  slie  will  be  in  apogfeo  at 

But  I  conceive  the  best  touchstone  to  prove  the  soundAen  of  my  optnioit 
is,  to  have  it  obsenetl,  whether  those  neap  tides  be  not  apparently  higher, 
that  happen  at  the  moon's  being  in  perigajo  cither  at  the  tirst  or  last  quarter : 
faecaaseit  is  a  received  and  demoiistnible  truUi  in  astronomy,  tliat  the  moon 
being  in  perigaeo  at  either  quarter,  comes  then  nearer  the  earth  than  when  it  i» 
hi  pcrlg^o  at  the  chaiifrc  or  full.  And  I  could  wish,  for  ihe  further  clearing  of 
this  matter,  that  observation  were  made  at  Bristol  (because  tJiere  is  the  most 
«oimderable  flox  and  reflux  of  any  port  of  England,)  whether  this  year,  1670, 
the  tides  be  not  higher  when  the  ])  passes  ^ ,  If,  and  y ,  than  when  she 
passes  through  the  opposite  sipns  trp  ,  and  rrj_ ;  and  particularly  whether  the 
•pring  tides  be  not  sensibly  higher  after  the  cliange  than  after  the  full  in 
Febraary,  March  and  April  s  and  higher  after  the  fiill  than  after  thechai^  in 
Augnat,  September,  tnd  October ;  and  also,  whether  the  amp  tides  in  May 
and  June  rise  not  apparently  higher  than  expected.  I  am  promised  the  ob- 
servation shall  be  made  here  at  Weymouth  for  this  whole  year  round ;  from 
whence  I  have  already  recdted  this  aoooont,  that  this  pceaent  Fehniary, 
1609.70,  the  spring-tides  ran  very  high  aflcr  the  change,  though  the  weather 
Vfas  pretty  calm,  and  that  wind  that  was  not  very  favourable  to  the  tides,  and 
that  the  spring-tides  after  the  full  were  very  low,  and  wealL;  which  is  exactly 
-noooiding  to  my  conjecture. 

Dr.  ITjlliss  Ansivcr  to  the  foregoing  Aiumndversions,  extracted  Jrum 
1m  Letter  of  March  19,^  16()9-70.    iV«>64,  p.  2068. 

That  the  winds  have  a  ijreat  Influence  on  the  tides  of  particular  coasts  and 
havens,  according  as  liicy  arc  more  ur  less  stiff  or  slack,  and  blow  from  this  or 
that  part,  I  do  not  at  all  question ;  hot  took  toe  granted,  as  generally  received, 
and  upon  good  grounds.  And  the  like  I  say  of  land  waters;  which  are,  as  to 
inland  rivers,  very  considerable  :  espt  rially  as  to  inundations  upon  rising  of  the 
water  :  wliich  is  rather  by  checking  than  promoting  the  tides.  £ut  he  need ' 
not  wonder  that  in  my  essay,  though  I  grant  both  these,  I  said  so  little  of 
either,  berause  it  was  wholly  beside  my  business ;  which  was  to  give  a  stati- 
cal account  of  stated  periods  (diurnal,  menstrnnl^  and  nnnu.il),  nrisinp  frnrrj 
regular  motions ;  not  of  accidental  extravagances,  sucii  as  tlicse  arc ;  unci 
thereTore  I  did,  in  the  beginning  of  that  discourse,  preclude  the  coiiBideratton  of 
the  advantage  or  disadv.n^tage  winch  should  arise  from  such  raicertUB  con- 
tingeucies,  as  extrinsical  to  that  business. 
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His  third  thing  suggested,  the  moon's  perigjcosis,  is'  so  far  from  being  con- 
trary to  my  hypothesis,  that  it  is  a  great  part  of  it.  And  it  is  in  one  of  niy 
letters  to  you  expressly  mentioned  as  such.  But  forasmuch  as  it  docs  not  still 
fall  out  at  the  same  time  of  the  dny,  month,  or  year,  I  could  not  m.ike  it  a 
component  of  any  of  those  noted  periods,  diurnal,  menstrual,  or  aimual. 

The  account  which  I  give  of  the  diurnal  and  mens>trual  perioils  (from  the 
common  centre  of  gravity  of  the  earth  and  moon)  he  doth  allow  as  very  ra- 
tional :  and  consequently  that  any  acceleration  or  retardation  of  (he  compound 
motion  of  the  particular  parts  in  the  earth's  surface,  is  to  give  such  an  accumu- 
lation of  waters  as  causes  a  tide  ;  and  the  complication  of  such  accelerations  and 
retardations,  concurring  or  interfering  from  one  with  another,  occasions  the 
perplex  varieties  in  them. 

Now  as  to  the  two  most  signal  motions  of  the  earth,  the  diurnal  and  annual  ; 
if  we  suppose  them  each  in  themselves  equal,  and  both  perfectly  circular  and 
upon  parallel  axes,  though  neither  of  them,  singly  considered,  would  give  an 
inequality  of  motion ;  yet  the  compound  of  both  together,  being  swiftest  at 
midnight  and  slowest  at  noon,  would  give  us  two  tides  in  each  diurnal  revolu- 
tion ;  but  those  always  at  noon  and  midnight. 

If  to  these  we  add  the  menstrual,  whereby  the  earth  describes  a  small  epicy- 
cle about  the  common  centre  of  gravity  of  the  earth  and  moon  :  and  suppose 
Uiis  also  equal  in  itself  and  circular,  about  an  axe  parallel  to  the  rest ;  neither 
would  this  of  itself  give  any  inequality,  but  compound  cd  with  the  rest  it  will,  at 
those  times,  give  us  two  tides. 

Now  because  this  coming  of  the  moon  to  the  meridian,  above  and  below  the 
horizon,  or  (as  seamen  call  it)  the  moon's  southing  and  northing,  doth  in  a 
month's  time  pass  round  the  whole  circle  of  14  hours  ;  hence  it  comes  to  pass 
that  the  time  of  the  tides  does  so  also,  which  I  take  to  be  the  true  account  of 
the  menstrual  period.  And  becaii';c  this  coinjjosition  of  the  menstrual  with  the 
diurnal  casts  the  time  at  the  moon's  being  in  the  meridian,  and  that  of  the  an- 
nual and  diurnal,  when  the  sun  is  in  the  meridian  ;  when  both  these  happen  at 
the  same  time,  as  at  the  full  and  change  of  the  moon,  the  tides  must  needs  be 
the  greater:  which  I  take  to  be  the  true  account  of  the  spring  tides  and  neap 
tides.  And  thus  far  (which  is  the  main  of  my  hypothesis)  he  concurs  with  me, 
as  having  given  at  leasts  very  rational  and  probable  account. 

Because  it  has  been  almost  generally  received,  that  there  is  an  observable  On- 
nual  period  ;  I  did,  for  the  solving  of  that,  apply  not  the  inequality  of  the  na- 
tural  days,  but  those  causes  from  whence  that  proceeds,  the  eccentricity  of  the 
sun  or  earth's  orb,  and  the  obliquity  of  the  zodiac.  The  former  of  these,  if 
singly  considercil,  would  cast  those  annual  tides  in  June  and  December  (the 
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times  of  the  sun's  apogicum  and  perigsum,  or  rather  th«  earth's  apheiium  and 
perihelium,  when  are  the  slowest  and  the  swiftest  annual  motions  in  the  zodiac); 
file  latter,  if  considered  alone,  would  cast  them  upon  the  two  equinoxes,  and 
the  two  solstices.  But  if  both  be  jointly  considered,  they  must  cast  these  at 
some  intermediate  tinjcs  between  the  autumnal  equinox  in  September,  and  the 
perigseum  in  December;  and  again,  between  this  perigasum,  and  the  following 
vernal  equinox  in  March.  I  only  mentioned,  as  a  thing  very  notorious,  that  it 
docs  so  constantly  fall  out  on  the  coasts  of  Kent,  and  particularly  of  Romney. 
marsh,  about  Allhallondtide  and  Candlemas. 

This  account  of  the  annual  vicissitude  is  that  only  to  which  M.  Childrey  does 
except,  opposing  first,  the  judgment  of  seamen,  who  used  to  say,  eith«-  thst 
tlie  lime  of  the  year  signifies  nothing,  or,  if  at  all,  it  is  about  the  equinoxes. 
Then,  that  if  this  be  the  cause,  it  will  be  constant,  and  that  in  February  as  weiJ 
as  in  November.  And  thirdly,  that  the  seamen  about  Weymouth  hive  not  ob- 
served any  thing  signal  about  those  times. 

To  the  first  I  answer,  if  not  then,  but  at  the  equinoxes,  then  so  much  of  the 
hypothesis  as  concerns  the  eccentricity  may  be  spared,  or  allowed  to  be  so  little 
as  not  to  be  remarkable ;  and  that  of  the  obliquity  alone  will  give  a  sufficient 
account  of  it.  Or  if  there  be  no  such  annual  vicissitudes  at  all,  then  may  that 
of  the  obliquity  be  spared  also,  and  the  hypothesis  perfect  without  it.  And, 
till  some  such  be  observed  and  acknowledged,  it  will  be  sufficient  to  sav,  that, 
though  both  the  eccentricity  and  obliquity  do  cause  some  inequality  in  the  mo- 
tion, yet  so  little  as  that  in  the  tides  it  is  not  remarkable. 

To  the  second,  which  concerns  matter  of  facts  in  Romney-marsh,  I  say,  that, 
according  to  the  best  account  I  can  there  get,  it  is  constant,  hardly  missing,  or 
very  seldom,  any  one  year,  and  as  well  about  Candleinns  as  about  Allhallondtide, 
every  year,  though  not  then  so  high  ;  of  which  I  think  a  cause  may  be  very  ra- 
tionally assigned.  For,  if  you  consult  the  tables  of  the  inequality  of  natural 
days,  you  will  find,  that  about  one  of  the  extremes  (in  January)  the  increase 
and  decrease  of  the  natural  days  fiiutuate  very  much,  sometime  increasing 
sometime  decreasing,  according  as  this  or  that  of  the  two  cjiuscs,  thwarting  one 
another,  does  prevail  ;  but  about  the  otl>er  extreme  (in  October)  it  is  much 
otherwise,  the  increasings  and  decrea&ings  going  on  in  a  continual  course  for  a 
long  time  together.  And  ihe  same  causes,  applied  to  the  business  of  tides,  may 
very  rationally  be  supposed  to  produce  as  unequal  effects. 

To  the  third,  that  the  seamen  at  Weymouth  have  not  observed  any  such 
signal  eifects  about  Allhallondtide  and  Candlemas;  it  is  very  possible  that  they 
have  not,  and  that  nothing  signal  on  those  coasts  used  to  happen  at  those  times ; 
fur  I  fix  that  matter  of  fact  principally  on  Romney-marsh,  and  do  but  by  con- 
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jecture  extend  it  to  the  river  Tiiames,  where  yet  I  think  you  can  be  my  wit- 
ness, that  it  has  been  observed  several  years  to  succeed  accordingly.  What  va- 
riety is  on  other  coasts  I  am  not  certain,  but  from  an  account  read  in  the  Koyal 
Society  in  my  hearing,  about  the  end  of  the  year  1667,  I  understand  that  about 
Chepstow  bridge  they  observe  the  like  to  happen  about  the  beginning  of  March 
and  end  of  September,  the  one  as  much  before  the  vernal  as  the  other  is  after 
the  autumnal  equinox,  like  as  in  our  case  it  happens,  which  they  call  by  the 
iiainc  of  St.  David's  Stream  and  Michaelmas  Stream  ;  as  we  do  those  in  Kent, 
Candlemas  Stream  and  Ailhallond  Stream  ;  and  when  seamen  take  so  much  no- 
tice of  particular  tides  as  to  give  names  to  them,  it  is  a  great  pre.sunvption,  that 
it  is  for  some  renurkabic  accident  usually  happening  at  those  seasons. 

And  if  to  this  of  the  sun's  or  earth's  be  added  that  of  the  obliquity  and  eccen- 
tricity of  tlie  moon's  orbit,  it  will,  if  it  do  no  good,  at  least  do  no  hurt.  And  I 
the  rather  think  it  may  be  considerable,  because  the  earth  and  moun's  appro- 
pinquation  and  elongation  do  really  alter  the  distance  of  the  common  centre  of 
gravity,  (of  the  earth  and  moon)  from  the  earth  (rendering  the  earth's  epicycle 
elliptical)  and  much  fitvors  what  M.  Childrey  observes  of  the  nxmn  in  perigaeo. 
And  this  is  the  sum  of  what  I  thought  proper  to  return  you  upon  those  animad- 
versions, being,  &c. 

An  Account  of  some  Books.   N'64,  p.  2074. 

I.  Dissertationes  Medics  Tres  :  l.DeCausis  fluxus  Menstrui  Muliennn> 
a.  De  Sympathia  variarum  Corporis  partium  cum  Utero.  3.  De  Usu  Lactis  ad 
tabidofi  refidendos,  et  de  immediato  Corporis  AUraento.  Autb.  Francisco 
Bayle,  Doct.  Medico.  Tolosae,  1670,  in  4to. 

Upon  the  subjects  here  enumerated  this  author  has  no  observations  that  can 
interest  the  physicians  of  the  present  days. 

IL  Historie  Generalis  Insectorum,  Johannia  Swammerdami,  Pars  prima, 
Ultrajecti,  1669,  in  4tOL 

This  curiouti  and  philosophical  book,  written  in  the  Belgtck  tongue,  treats 
chiefly  of  these  three  things  : 

First,  It  lays  down  the  ground  of  all  natural  changes  in  insects,  declaring, 
that  by  the  word  change  is  nothing  else  to  be  anderstood  but  a  gradual  and  na- 
tural evolution  and  growth  of  tlie  parts,  not  any  metamorphosis  or  transfonna- 
tioB  of  them  ;  which  growth  is  hero  made  to  resemble,  not  only  the  increase  of 
other  animals,  but  also  the  budding,  knitting,  and  spreading  of  plants.  And 
here  the  author,  having  Uken  notice,  that  wliereas  ancient  and  famous  writers 
have  esteemed  and  called  the  n)'mpfaa  among  insects  the  change  of  that  worm, 
vhicb  carries  the  proper  shape  of  the  future  little  animal,  and  the  ch/}'salis  or 
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soTclHithe  dittige  of  Ihst  caterpillar,  which  iho«M  no  parts  at  all  of  the  aniaial 
to  come ;  hanng.  I  lay,  noted  this,  he  desirei  the  reader  to  observe,  that  whefcaa 

he  is  able  to  discern  and  to  show  ali  the  parts  or  members  of  the  future  animal- 
cule, as  well  in  the  ciirysaiis  as  the  nympbai  he  makes  no  other  difTerenoe 
among  them  but  thia»  that  ahwe  the  pwts  in  a  diiymln  are  not  so  plainly  dis- 
cernible to  our  view  as  those  in  a  nympha,  and  because  n  chrvsalrs  does  fome^ 
times  appear  of  a  pi! r- colour,  which  he  has  not  hitherto  observed  in  a  nympha, 
he  calls  the  nympha  barely  by  the  name  of  puf^t,  and  the  chrysalis  by  that  of 
gilt-puppet;  thediatinctionofwhichianHMleTerydearby  theneatandaoeunte 
cuts  annexed,  and  their  explication.  In  this  first  part  is  set  forth  the  manner 
how  the  worms  and  caterpillars  turn  into  puppets,  and  shown  that  some  insects 
come  perfect  out  of  tlie  egg,  and  never  out  ot  n  puppet ;  th^  the  principal  dif- 
feicooe  of  the  worm-anioMlcala  that  turn  into  puppets  oonaiata  in  thisj  that 
some  have  feet,  some  have  none ;  that  the  breast  of  the  ftetless  worms  is  never 
changed  ;  that  the  six  fore  feet  of  the  worms  with  many  or  few  feet  are  never 
changed  or  transpc^ed ;  that  the  wings,  horns,  feet,  &c.  grow  up  under  the 
skin,  by  degrees ;  that  in  aU  wonna  he  can  easily  show  the  said  parts  under  the 
skin,  affirming  to  have  done  it  actually  in  the  presence  of  Signor  Magalotti,  and 
Monsieur  Thevenot,  two  ver)-  intelligent  and  cautious  person^  and  that  even  a 
frog  oomea  forth  into  a  puppet. 

Secondly,  this  bot^  undertakes  to  make  it  out,  how  the  true  ground  of  tiie 
natural  changes,  or  the  knowledge  of  the  nympha  and  aurelia,  has  been  obscured 
and  marred  ;  showing  how  it  is  to  be  cleared  and  restored  again.  Where  he 
atiirms,  tital  Moufel  <nid  otliers  do  err  about  the  aurelia,  makmg  it  neither  an 
egg  nor  an  animal ;  and  that  Ibrvey  mistakes,  cdlmg  tlie  aortlia  (which  indeed 
U  the  animal  itselQ  an  egg,  and  affirming,  that  bloodless  animalcula  are  pro- 
duced out  of  aurelias  by  transformation,  whereas  the  change  happening  in  the 
puppets  is  nothing  else  but  an  evaporation  of  the  superiluous  inuisiturc.  t'ar- 
tber,  that  Goedart  errs,  holding  that  a  caterpillar  may  change  before  her  time « 
and  that  if  she  so  changes,  she  then  produces  another  animal  ;  contrary  where- 
unto  our  author  affirms,  that  tliese  animalcula,  which  the  said  Goedart  men- 
tions as  changing  against  the  order  of  nature,  do  always  come  forth  in  tltat 
manner,  ina.  the  male  .with  vnngs,  and  the  female  without  them  $  obaerving 
further,  that  caterpillars  early  forbearing  to  cat,  come  otilv  to  turn  into  smaller 
bcdicti  anim:ils ;  and  adding  that  they  may  change  when  they  will,  and  that  the 
auiniais  when  once  changed  do  never  grow  larger,  i  And  from  the.knowledge  of 
^  propagation  of  these  ammalcula  he  is  of  opinion,  that  we  may  arrive  to  that 
*  o'thc  propagation  of  the  rest  of  animals  ;  where  he  declares  his  sentiment,  that 
there  is  uo  generation  in  nature,  but  only  a  prodooiioD  by  the,  growing  of  pafts. 
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adding  this  assertion,  that  he  is  able  both  to  show  all  the  parts  of  a  butterfly 
in  a  caterpillar,  and  lo  make  the  change  of  the  caterpillar  tn  proceed  leisurely, 
and  so  to  stop  it  in  its  change,  that  it  shall  appear  half  caterpillar  and  half  aure- 
lia  t  whieh  he  iaya»  he  has  acloally  performed  before  the  idreatDukeofTViscniy. 

Tliirdl)',  This  author  reduces  all  changes  of  insects,  (some  few  excepted* 
which  he  acknowledges  he  does  not  yet  well  understand,)  into  f^ur  classes  or 
ranks;  which  are  discriminated  by  four  different  ways  of  production,  change, 
and  growth.  The  ^iiafc  nok,  by  him  -  calledr  nympba  animat,  has  a  little  atiimai 
fully  formed  in  the  egg,  which  after  the  evn|ioration  of  tlie  superfluous  moisture, 
comes  forth  pert'ect,  and  so  grows  up  ;  such  as  the  louse  and  flea,  &c.  The 
second  called  nympha-vermiculus,  has  the  parts  of  the  insect  imperfectly  shaped 
in  the  egg,  and  after  hatching  acqoim  its  perfection  visibly  by  outward  ftod ; 
such  as  the  locust  and  cricket,  &c.  The  third,  called  nympha  chrysalis  or  au- 
relia,  obtains  (after  hatching,)  iu  perfection  darkly,  and  not  till  the  last  casting 
of  the  Aia ;  such  as  the  emmet  and  night>botterlIy:  So  that  in  the  second  and 
tlurd  chases  not  a  perfect  animal,  but  a  worm  precedes  the  grMvi^g  up  of  the 
parts  ;  yet  with  this  difference,  that  in  the  second,  the  little  creature  grows  np 
manifestly  i  whidi  in  the  third  is  done  obscurely  :  The  fourth,  called  nympha- 
ntmiformi^  nradns  always  shot  op  in  ^sldn  of  tte  tnmn,  irithoot  a  poa- 
ailnlity  of  tfiaeeraing  the  parts,  till  casting  both  skins  atofioe,it  becomes  capbla 
of  generati«n  ;  such  as  ilie  fly. 

*  In  the  explication  and  deduction  of  all  which  differences,  the  author  taker 
notice  of  many  remarkable  particulars :  E.  g.  That  the  insects^  which  come  per> 
feet  out  of  their  eggs,  change  only  by  Casting  their  skin  ;  and  those  that  come 

forth  imperfect,  do,  besides  skin-casting,  grow  up  hy  food,  to  become  nvniphns 
or  puppets  ;  That  those  which  come.perfect  or  imperfect  out  of  the  ^g,  are  an 
the  egg  iirst  like  puppets,  and  undergo  both  of  ttMn  in  the  egg  all  the  altem* 
tions  which  any  insect  undergoes  iu  the  puppet :  That  the  parts  of  puppets  prm 
tuberate  much  like  the  buddiiip;  of  flowers  :  That  the  caterpillar  is  the  butter- 
fly itself,  only  covered  over  with  a  mantle,  whereby  the  parts  are  kept  from  our 
discerning :  That  the  doctrine  of  Sguior  Malpighi,  in  his  dissertation  de 
Bombyce,*  concerning  the  change  of  butterflies,  is  true  :  That  innumerable  in- 
sects fly  about  and  feed  by  night,  as  well  as  others  do  by  day  :  That  snails  dis- 
charge their  excrements  by  the  neck,  and  are  eadi  of  tliem  both  male  and 
female  t  That  from  caterpillars,  feeding  on  such  and  such  plants,  oonjectorea 
may  be  drawn  concerning  the  agreement  of  the  respective  qualities  of  them  ;  it 
being  very  probable,  that,  if  those  creatures  do  cat  of  several  plants  {  each  sort 
of  those  insects  being  esteemed  to  feed  but  on  one  sort  of  vegetables,)  tbc^ 
plants  do  i^ree  in  their  nature  and  virtues,  Sec.  ' 
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Tbow  inaeoUk  wbidl  Ifae  ■utfior  can  «■  ;«t  'rednoe  to  ao  rhinrn,  are 

cicindda,  Bcolppendq^  |nli»,  ciirciiSa^  tcmliaBui  pkikriiMb  bydrocaotbaii^ 

hydrocantharis  mininias,  scorpio. 

III.  The  Creed  of  M.  Hobbes,  examined  by  M>  Teniaon.  London,  1670^ 

FkMing  by  the  several  particulnra,  which  concern  morality  and  policy,  dis« 
cussed  in  this  b<H)k,  as  not  belonging  to  these  Tracts,  which  are  priDcipally  de- 
signed to  give  an  account  oi'  such  occurrencoa*  as  are  of  a  physical  and  oiathe- 
maticBl  ntlunB  1  we  abaH  only  bdce  notice  of  the  oonlntatioa  made  by  du«  eni. 
thor,  of  what  M.  Hobbes  has  delivered  concerning  the  rational  soul  and  per* 
ception  in  matter;  where  it  is  contonrled,  that  tlie  soul  of  man  is  something 
else  than  the  organized  body  ui  due  inotioo ;  and  that  it  i&  altogether  incon- 
oeivaUe^  that  mitter  ahould  be  capaUe  of  perception,  OQgiUliaiv  tod  <i». 
ooone. 

IV.  Fnuicisci  Josephi  Bunrlu^  Spiitotn  «I  Tboniam  B«rtbotiniim« 
Hafni«»  1669,  in  <ito. 

Coptaitiiiy  noting  entitled  <o  naUee* 

An  Extract  qf  a  Lietter  wfittm  to  the  Editor  Jrom  France,  Oct.  2fl^ 
I67O,  intimatii^  two  New  Anatomicai  DUcoveriet.  65,  p.  2085. 
A.  fnend  of  mine,  a  profieBsed  physician,  has  assured  me,  that  at  Montpetier, 
a  GcinMD  faea  diaoorerad  the  veaaelt  wbidi  oonvqr  tbe  ebyle  to  tbebfeaatet^ 
pursing'  vromen  ;  and  shonet?,  thnt  they  do  issue  out  of  the  ductus  of  M. 
ii^ecquet.  This  is  a  discovery  of  a  thing,  the  existence  of  which  has  been  be^ 
lieved  ki^  aince,  though  not  clearly  proved  .*  Another  person  has  assured 
me,  that  tfacm  »  certainly  mother  pass^  of  ifiie  urine  to  tbe  Madder  tbm  by 
the  ureters  ;  an  experiment  haviii  L'  hecu  lately  made,  whereby  the  ureters  of  a 
dog  where  so  careAdly  tied  up,  that  nothing  coold  pssa  that  way,  and  yet  the 
nrinary  bladder  was  foimd  M\  Of  water. 

j4  Narrative  of  several  odd  rff',-ris  of  a  dreadfu/  Thinder-rlap,  at 
Strtifmnd  in  Pomerania,  fO-''<^  Jane  1070;  taken  from  aJSarratwe 
there  printed,  hy  Author di/.  in  High  Dutch.  N'  65,  p.  2084- 
Junetbe  19-29,  being  Sunday,  after  MvenI  len  .atrong  reports  of  thundbv 

tbe  wbole  town  waa  atnn^y  lurpriaed  with  •  moat  terrible  flutb  of  Ifgfatnbi^ 

*  SMhadiaoovefx  WM  amer  j«tMde.  Hie  ajfc  it  WWSSsJ  iwMtt,  by  rtmU  wbicit 
hm  wciaMiiiiiikatiao  with  the  thaodcdact.  It  wMprobaUyoottaraMsa-tninluttf  tbs  auniiaaq^ 
^plndct,  or  of  ^  l/mpbaticf  going  fiwB  dw  txillafy  gtand*,  wUdi  IlikaiianHllilt  tHMd  to  tks 
ikonckdiMC,  OfftothBrtawheiK  ildidiiet<ai|liss 
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mad*  fiewiul  thunder-dap,  wMeh  iif^bibeA  Aawn  throogli  the  lener  ttaeple  opcm 

Ibe  body  of  St.  NicholM  Chtirdi,  and  tiirough  the  round  large  hole  in  the 
upper  ^'aiiU  within  the  same,  in  the  shape  of  a  black  fir  ry  b.ill,  dirccdv  upon  Ae 
aitar,  causing  such  a  hideous  crack,  fire-fiash,  smoke  and  dainp  there,  as  if 
wmtf  fire  btlls  iu4  boen  thrown  down  (ram  the  s«id  feult.  md  hid  bimt  «li  «t 
once {CMStag*  dismal  comtcmation  among  the  people  in  the  church,  and  leaving 
a  bad  sulphureous  srrwil  behind.    The  Canditi  on  the  90uth>side  of  the  nhar  was 
put  out  by  the  blow,  the  other  remained  burning.    Two  of  the  chalices  were 
oreithrawn,  md  the  wuie  spilt,  mid  the  wafers  acattered  about;  bdt  the  empty 
obalice  stood  firm.    AH  thr^  were  somewhat  smutted  at  the  foot,  and  one  of 
them  a  little  bent,  and  pierred  through  in  two  places,  as  if  by  hail  shot  ;  the 
water  boxes  were  iikewiiic  a  little  smutted  towards  the  bottom.   The  church 
book  ims  flmogim  the  iimer  poisage :  The  coven  of  the  altar  wei«  amged  m 
divm  parts,  as  by  powder,  and  somewhat  burned  and  smutted  \ifn  end  tiwre,  aa 
alao  torn  in  som<'  places.    A  strong  fneoe  of  wainscot,  with  a  picture  on  it,  be- 
hind the  great  alisr  was  split  in  two.    Of  the  church  clock  in  the  west-end» 
at  the  same  time,  both  the  braaa  and  iro»>wn«i  of  the  whole  end  quarter-houra 
hammer  were  partly  broken,  and  the  rest  could  not  be  found ;  and  an  oaken 
post  fixed  in  the  wall  for  the  support  of  the  dial,  was  half  torn,  and  beneath  the 
same  several  bricks  were  struck  out  of  the  two  head  pillars  supporting  the 
eleeple.  On  the  top  of  the  southern  eteeple,  an  oaken  gutter  and  «  strong 
beam  and  supporter  were  shatteied,  and  idl  dangeroodj,  but  that  one  part  of 
it  held  fa^t  yet  by  one  nail. 

One  of  the  ministers,  though  sitting  near  tiie  alur  to  the  south,  had  no  hurL 
Difeieof  the  people  aeated  round  about  the  altar  fell  down  to  the  ground  wUi 
the  fright.  One  youth  that  stood  near  the  minister's  pew,  not  being  able  to 
recover  his  senses,  was  c;>rried  home.  On  the  north  side  of  the  altnr,  four  per- 
sons fell  down,  and  one  of  the  oaken  seats  being  split,  the  person  sitting  on  it 
was  much  more  hurt  by  it  than  my  other.  Some  that  atood  in  or  by  the 
bdfiry,  near  the  dodc,  were  slightly  hurt  here  and  there  ;  and  among  them  a 
mariner,  leaning  on  a  lined  oaken  seat  there,  had  his  right  arm  brnised  ;  and 
another  man,  though  but  slightly  hart,  yet  could  not  remember  how  lie  got 
home  fi«m  chnreh. 

The  Cliurch  dial  was  also  much  smutted  in  sundry  parts,  the  gilt  figures  so 
soiled  that  they  could  scarcely  be  disceraed.  The  gilt  weather-cocks  upon  both 
the  steeples,  were  likewise  smutted  on  the  one  side  of  their  toils,  without  any 
edier  mark.  Nor  eoald  It  be  in  theJeast  diseoverad,  in  either  oT  the  ateeplea, 
which  way  the  daps  entered,  by  aU  ti^-se^h  that  was  made. 

Eight  persona  only  were hwtt  of  thcae  the  following  particulait  were  ob> 
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served :  One  that  stood  in  the  belfry,  bad  the  upper  back  part  of  his  cloth- 
coat,  as  also  his  shirt  and  skin  somewhat  torn  j  but  the  HgSng  of  that  coat, 

which  was  red  fr'wze,  had  no  hurt.  Another  sitting  in  a  pew  tinder  the  organs, 
and  leaning  on  the  door,  while  the  pew-lock,  then  close  to  his  body,  was  so 
violently  struck  out,  that  it  hang  only  by  one  nail,  had  no  damage  at  all  by  it 
hioisdf,  nor  any  other  that  sat  or  stood  near,  when  the  strobe  happoied, 
though  they  fell  to  the  ground  by  the  fright,  at  the  instnnt  vi  en  it  was 
g^ven.  And  as  for  hiui,  that  had.his  arm  bruised,  it  was  somewhat  strange, 
that  afterwards  there  was  found  a  hole  passing  his  coat,  waistcoat,  and  shirt  on 
the  £9repart  of  l)is  body,  without  in  the  least  hurting  the  body  ;  the  hole  ap- 
pearing just  as  shot  thioiigh.  And  notice  was  taken,  that  the  man's  waistcoat, 
being  of  a  red  sarsenet,  kept  its  colour  every  where,  but  at  the  |dace  where  the 
arm  waa  hurt ;  and  the  wnitooat  being  edged  with  a  smaB  stiver  laoe,  the  lace 
was  smutted  almost  every  where,  and  about  the  neck  too,  » here  the  party 
wore  a  cravat.  The  same  person  had  also  one  half  of  a  shoe  torn  off',  the  sole 
being  pierced  as  with  liail-shot ;  and  a  piece  of  his  stocking  foot  on  the  same 
foot  BtTiidt  away,  near  a  liand  breadth  ;  without  any  other  hurt  to.dther  fbot 
or  leg,  but  that  for  some  days  that  foot  \,  1-  1  unbed.  Lastly,  one  of  those 
tliat  sat  by  the  altar,  Iiad  his  breeches  and  leather-drawers  on  hotli  sides  pierced 
through,  as  by  hsil-shot,  and  part  of  it  plainly  scorched  and  shrunk  up,  as  by 
fire :  and  divers  of  such  small  boles  in  his  shirt  too,  yet  wttboat  any  hut  in 
his  body,  save,  that  he  found  some  pain  in  his  foot.  One  bide  of  hia  dloe 
also  was  half  torn,  and  the  sole  ndeways  pieioed  through,  as  it  iver^  with 
hail-shoL 

Of  a  New  Star  discovered  in  fhe  ConstcUafion  ihe  Stran,  ht/  M.  He- 
yELiis.    Also  the  present  JppcaraiH  C  (.  tngust  of  the  Planet 

Saturn.  Translated  from  the  Latin  Letter,  from  tiEyEuus  to  the 
EJ&kfr.        65,  p.  8O87. 

-  I  write  this  to  announce  to  you  a  ne«dy  discovered  fixed  star,  alnsost  of  the 

third  magnitude,  just  below  the  head  of  the  Swan.  Its  longitude  is  now  !• 
^  52' if  in  Aquarius,  and  l:ir.  47°  'if/ 22',  ns  -ippears  by  my  obscrvarlons  on 
July  'It),  an.  1670.  Tliere  can  be  uo  doubt  lliat  this  is  completely  a  new  star, 
and  not  visible  in  the  year  106D.  For  in  the  years  1699,  1660,  i69i,  it  hap- 
pened that  I  made  obser\'ations  on  almost  all  the  stars  in  this  constellation  with 
great  care,  and  with  proper  instruments;  observing  all  tliose  about  the  neck 
and  head,  and  measuring  their  distances  from  several  tiked  stars.  But  I  found 
no  star  of  the  third  m^jutode  in  that  place  where  thii  new  tiar  haa  been  aeen: 
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fhoi^  I  nnnt  hvn  seen  it,  had  it  then  been  there.  Sothat  it  hence  appears 
certain,  that  in  tlie  years  1660  and  1661  this  star  was  not  yet  visible  :  it  also 

clearly  nppcars,  from /?nyf;*v  f/rn^ajm^'/r/.v,  that  this  new  star  did  I'ot  appear  in 
1603  ;  consequently  not  to  Tycho,  and  much  less  to  Hipparchus.  For  Bayer 
would  have  perceived  and  imoted  a  star  of  that  magoitude,  since  he  deacrifaei 
one  of  the  sixth  magnitude  not  far  from  it ;  as  may  be  seen  in  his  eonstellatioa 
of  the  Swan.  l\rh;»ps  you  may  think  this  star  of  Bayer's  is  the  same  as  my 
new  star  ;  and  that,  as  he  did  not  observe  the  stars  with  proper  instruments, 
so  he  might  easily  err  by  a  dqciee  or  two  froib  the  true  place.  But  this  cannot 
be  allowed,  since  that  small  star  still  continues  in  the  same  place  where  Bayer 
has  set  it,  and  is  still  seen  a  star  of  the  6lh  magnitude  as  he  obsorvorl  it.  For, 
as  I  have  lately  found,  it  is  distant  from  Pcgasu^'s  inoulii  3'2'^  39'  U  ,  ai^d  truin 
his  right  knee  30**  93'  45';  from  hence  its  longitude  conies  out  of  s:,. 
and  its  latitude  46' ll' 14'  north,  In  July  1670.  But  the  new  star  is  distant, 
from  the  mouth  of  Pegasus  3i'^  31'  '25*,  and  from  his  right  knee  38®  18'  50*; 
from  wUicli  distances  its  longitude  is  found  to  be  5'/  26'  z;-,  and  latitude 
47«  25'  as'  north.  So  that  this  new  star  is  evidently  different  fiom  that  of  the 
sixth  magnitude  observed  by  Bayer,  though  these  two  are  not  above  two  de- 
grees distant  from  each  other.  And,  from  what  is  above  said,  it  is  also  mani- 
fest, that  this  new  star  did  not  shine  among  the  other  stars,  either  in  the  year 
1003  or  1000. 

When  I  first  observed  it,  it  was  not  inferior  in  brightness  to  the  star  in  the 
breast  of  the  Eagle,  except  that  its  light  was  a  little  more  obtuse.  As  to  its 
situation,  in  respect  of  the  other  stars,  it  was  placed  in  a  right  line  with  that 
in  the  bend  of  the  Swan*s  upper  wing,  and  that  in  the  shoulder  of  the  Eaigle ; 
as  also  with  the  bright  star  of  the  Harp,  and  that  in  the  rhmihus  of  the  I>ol- 
phin,  which  is  the  more  northern  of  the  middle  ones.  It  made  an  equilateral 
triangle  with  those  in  the  head  and  back,  of  the  Swan. 
'  It  however  wonderfally  decfcased  in  the  monUi  of  SeptembcTj  so  ^t  by  the 
14th  of  October  it  conld  not  be  observed  at  aH  with' an -instrrnnent;  as  ap» 
pears  by  a  future  letter  from  Hevelius. 

THe  Obmvation  m  SaturtCt  Bmg  in  the  some  Letter. 

The  tdeaoopc  of  so  feet  long,  whieh  you  latdy  sent  me,  showed  the  face  of 
Saturn  very  distinctly,  though  the  mnon  was  up,  the  26th  of  August  I670, 
vlten  it  and  the  ring  appeared  rather  long  on  both  sides.  The  appearance  was  very 
different  from  thataeen  by  you,  and  by  M.  Huygens,  in  1C6O',  and  also  by 
the  Paris  observers  in  1603.  For  the  ring  which  enoompasaes  Saturn  was  now 
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founU  to  be  much  narrower  than  at  those  periods  ;  his  path  being  now  much 
more  oblique  in  respect  of  tite  cartb. 

An  Account  from  Paris,  in  two  Letters  to  the  Editor,  dated  July  h- 
and  July  19,  1^70,  concerning  the  earlier  Discovery  of'  the  samr 
New  Star,  uki^udeteHbedinAepreeedingLeUet.N^GSf  p.  2092. 

The  letter  of  July  5,  i970,  states,  that  a  Carthusian  of  Dijon,  on  the  aottr 
of  Dccciiibcr,  i66q,  discovered  a  star  of  the  third  magnitude,  beneath  the 
head  of  Cygnus,  situated  in  the  section  of  the  two  straight  lines,  one  of 
Hhich  goes  from  Lyrz  to  the  nearest  of  the  quadrangle  in  the  Oolphin» 
and  the  other  (rom  tbe  Eagle  to  the  star  which  is  on  the  top  of  the  upper  wing 
of  Cygnus. 

That  of  July  ig,  1670,  gives  thi=;  nccount,  viz.  That  there  was  much  con- 
versation at  Paris  about  the  new  star  near  \pc  beak  of  Cygous  tlrst  discovered 
by  a  Carthusian  of  D!jon«  called  Anthettne,  who  sent  the  news  of  it  to- 
M.  L'Abbe  riotte,  one  of  the  Royal  Ac:idcmy  there,  who  had  communi- 
cated it  to  the  rest  :  that  they  a!l  ngrce,  it  is  a  new  star;  though  Mans.  B> 
Opposed  it  at  first,  aflirn)ii)g  it  to  be  in  fiayer's  tables,  'i'hey  prove  aiso  the 
Star  in  Bkyer  to  be  another ;  giving,  for  distinction,  theae'menvres : 

The  bright  star.adRostniniCygniitaaacensioiccto....*  389*  3a'  ^ 


DecUnatio  Borealis   27  \g  20 

But  this  new  star's  Ascensio  rectn. .    293  33  O 

Declinatip  Borealis   SiC  33  30  . 

Loogitodo   i  bi  Of 

Latitude    47  26  10 


lis  distance  Crem  that  ad  Rostrum  Cygni  towards  jacidiun       S  47  0 

Sm0  CommtmkttHom^  mrfirming  the  prnmi  Jppmtmm  ike- 
Rkg  «ipii#  Saiun.    Bf  M.  BumEim  mi  Mr.  Hook,  ^ 

.  p.  sags. 

The  former  writes,  in  a  letter  dated  the  Hague,  Oct.  31,  1670,  n.  s.  That 
he  observed  Suturn  with  his  telescope  of  22  feet,  a  little  beibre  he  <^me  out  of 
France,  which  was  the  hist  summer  of  this  year  1670,  and  saw  his  figure  to 
U  qnite  oonfbrmablc  to  ivhat  it  rinold  be  aceadlnf .  to  hw  hypothesws  Ti«i> 
the  ansB  or  am*  lobe  i«i7iMnoir>  i»  th«t  tbcir  opeidttgappeiiredbiik  nxf 
obscureiy* 
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The  bkler  bat  «lNeifvtd  tho  am*  in  London,  Scpteoobcr  i6,  o.  a.  htvwf 
dieMiD«a|ipeiiritioe. 

4»  Sxtrad  mUqf  a  lately  printed  JS^fofaiy  Addrcu,  made  to  the 
Grand  DiAe  qf  Titscany,  touching  some  Anatonwxd  Engc^emeat^lff 
Xm.  BmJaui  Ord.  AmU.  Pn^,atBita,  N'^p,  2093. 

The  mechanical  notions  of  this  Italian  anatomist  being  now  for  the  moSt 
part  rejected  by  physiologist*,  a  detail  thereof  ceases  to  be  interesting. 

A  Narralkm  efa  Monstrous  Sk&i  in  Plymouth,  Ocl  22,  1^0;  with 

the  Aaatomcal  Observations,  taken  by  William  DcRSiaSt  M. 

and  communicated  to  Dr.  Tim.  Clerk.   N*65,  p.  2096. 

This  birth,  (as  you  sec  fig.  1,  pi.  13.)  had  two  hpad*;,  and  two  necks,  af 
allK)  the  t^  e8,  moiHthsy  and  ears  suitably  double^  Four  anus  wilii  hands,  and 
«s  miny  legs  and  feet.  TheiQ  «aa  to  both  bot  ooe  trunk ;  though  two  back 
bones,  from  the  clavicles  to  the  hyp«gastrium,  and  from  the  shoulders  down 
to  the  bfiftom  of  the  loins  they  were  not  distinct,  but  cemented  and  concor- 
povated  atter  tbis  uiatioer :  ihe  right  clavicle  or  cbaonel  bone  of  tlie  right 
hwid  chilit  (beu«  kM«)i<iM  iritk  die  loft  dsvieb  oT  th«  left  band  chad. 
The  ribs  on  the  face  side  of  both  of  them,  by  the  cartilages  or  gristles  were 
unitoi  without  any  interveoing  sternum  or  breast  bone;  and  so  made  a  com- 
tnun  cbest  to  them  both  :  and  the  ribs  of  both  on  the  back,  part  were  united  by 
tin  gfmtki&  and  iioni  Iho  davide  down  to  the  hypopatritim  or  bottom  of  the 
belly,  they,  were  so  conjr  itu  d.  th.it  they  made  but  one  common  belly,  with 
one  naval  string  to  them  both;  but  from  the  hypogastrium  downwards  thej 
were  divided,  and  becanie  two,  each  having  the  perfect  parts  of  females. 

Haiipigwitbaonieififficnlty. obtained  ^  fither's  leave  to  diaaect  it^  we  first 
weighed  this  birth  ;  the  weight  whereof  was  eight  pounds  and  a  qiuuler ;  the 
circumference  of  the  left  head  was  about  eleven  inches,  that  of  the  right  being 
half  an  inch  less.  The  circumference  of  the  trunk  was  about  sixteen  inchea 
mde  quarter;  and tiie- length  of boA*  fiom head  to  fiiot,  waa  full  ^jhtaen 
inches  and  a  half. 

We  found  one  naval  vein,  and  one  liver,  but  that  was  very  large,  with  the 
bladder  of  gall  seated  in  its  usual  place:  but  tliere  were  two  urinary  Uaddcn^ 
two  womb^  finit  kidniaa^  and  one  atomach,  with  tbe  oeso^u^s  or  gnUt^- 
perforate  and  open  from  the  mouth  of  tJie  left  head;  but  the  oesophagus  from 
the  mouth  of  the  right  head  descended  no  lower  Uian  a  little  above  half  an 
indi  off  the  midriff,  and  there  it  ended.   No  further  cpuid  we  follow  it  with 
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the  probe,  but  doubting  a  failure  in  that  e3q>eri[neut^  wc  made  an  essay  with  a 
h\aw  pipe,  and  thereby  we  fband,  that  the  wind  would  go  no  fort  her  than 
the  place  above-mentioned.  Wlicnce  it  may  be  oondodcd,  that  the  right- 
hauded  child  must  have  teoeived  its  nounshment  by  and  from  the  left 
child. 

There  was  but  one  colon  or  colic  gnt,  which  tenmnaled  in  two  inteatina 
recta.   So  there  was  but  one  midrifT,  and  above  that  we  could  find  little  or  -noi 

appenrance  of  longs  ;  hut  only  a  very  large  heart,  with  two  auricles,  the  figure 
of  which  was  not  conical,  but  iii^e  a  soldier's  pera  or  knapsack,  or  the  ventricle 
or  akomech  {  and  lying  near  under  the  clavidcs,  tramverae  aa  the  stomach  lies 
noder  th«  midrilF  and  liver.  We  also  observed  two  ventricles,  with  the  tri- 
cuspid and  sigmoid  valves  ;  as  also  the  vena  cava  and  aorla  dependant,  [de- 
scending_J  and  also  the  aorta  ascending  and  biturcale  towards  each  neck,  and 
dien  bifurcate  again; 

^Theie  twins  were  exactly  like  one  another;  very  welT  featured,  having  also 
pretty  ne.it  and  handsome  limbs.  They  had  their  hair  more  than  ordinarily 
tliick,  and  about  half  an  inch  long,  and  the  nails  full  grown. 

Ohservatrnns  n>i  Insects  lodging  themselves  in  Old  JVUUnvs.  Produced 
before  the  Royal  SodeUft  by  Dr,  Eomvnd  KuiG,  Juiy  14,  1670'.. 
N'  65,  p.  2098. 

About  the  beginiung  of  May  last,  a  piece  of  old  willow  wood  being  sent  ne- 
from  Sir  John  Barnhard  from  Northamptonshire,  was  produced  before  the 

Society,  in  which  were  lodged  many  insects  curionsTy  wrapt  up  in  green  lpa\'es,. 
in  several  channels  or  burrows,  each  with  la,  14,  or  16  leaves  round  the  body^ 
and  several  of  them  with  aa  many  little  round  Inta  of  teavea  at  each  end,  to  stop 
them  up  dose.    These,  thus  made  up,  are  near  an  inch  long,  put  one  after- 
another  into  a  bore  made  in  the  wood,  fit  for  their  reception.    They  are  in  the 
manner  of  cartridges  of  powder,  wherewith  pistols  are  wont  to  be  charged,  or 
Kke  long  slugs  of  lead,  as  are  sometimes  nsed  in  some  parts  of  those  borrows;, 
they  are  placed  so  near  one  another  as  to  touch ;  in  others  at  some  consider- 
able distance,    I'liese  insects  observe  this  method  in  plat  ing  lliemselves,  th.it 
somctmies  tliey  make  a  direct  way  into  the  length  oi  the  wood,  sonjetimcs 
they  bore  out  liato  the  ^de,  and  nm  another  way,  tttoae  channels  being  not 
i  tiidike  the-  borrows  of  rabbits  i  all  which  they  fill  up  with  these  round  appear- 
anres  of  wrapt  leaves,  al!  regularly  wrought :   In  which  I  find  cither  something 
a'uc,  or  appearajpccs  of  something  that  has  died  there  and  is  putrified :  la. 
aoroe  a  great  numberof'nuleijtof  "  dark  ash  ooloar,  shaped  not  unlike  000^: 
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moil  mites;  la  Others  I  6nd  seeming  cSKcrements  of  some  small  insect,  with 
the  ticcayed  parts  of  t!ie  dead  insect ;  in  others  white  maggots.    Some  of  these 
maggots  I  took  out  of  tUeix  tlieca  or  bag,  and  put  ihem  in  warm  places  in  the 
ran}  and  they  thereupon  grew  something krger,  but  changed  not  diape  nor 
.colour,  but  died.    The  rest  I  kept  close  in  a  box  till  the  6th  of  July  present: 
then  I  took  one  of  thcin  out  of  the  wood,  .mA  opened  the  leaves,  and  felt 
something  stir,  hearing  aUo  a  iiumming  nuise  iike  that  of  a  bee  }  and  s&  soon 
•B  I  had  opened  the  theca,  a  perfect  bee  flew  out  agahnC  my  window,  a» 
strongly  as  a  common  bcc  out  of  a  hive,  having  much  of  the  colour  and  n*» 
of  (hose  when  they  aro  new  flyers.    Being  pleased  at  the  sight,  1  took  five  roore» 
being  all  I  had  left,  and  put  ihem  in  a  box  into  my  poeltct,  to  show  them  to 
"Lord  firoancker,  before  they  worn  taken  oat,  or  hsd  eaten  thdr  way  out }  but 
his  lordship  not  being  at  home,  I  brought  tbem  back  again  ;  and  they  hang 
disturbed,  they  all  eat  themselves  out ;  and  coming  home  they  were  all  creep- 
ing about  my  box,  and  are  since  dead  there.    They  have  all  stings  as  other 
bees  have.  I  had  some  tbou^ts  at  first  sight,  by  the  yeltowish  cirdca  under 
their  bellies,  that  they  might  be  asnrt  of       i  bttt  ttow  am  of  opimon^  that 
they  are  coaunoa  bees.* 

^Exiraet  of  iw»  Letten,  written  ly  RbOfaa  Wtuxomr,        lo  the 

Editor,  from  Jsfrop,  J agmf  19t  and Jrom  Midleton,  Sept.  2,  1670> 
covtalnhi^  his  Ohser  ret  ions  OH  the  Insects  and  Ouiridget  deicrUted 

in  tlie  preceding  Jccount.  p.2lQO. 

I  had  tlic  gooil  lock  to  find  a  great  many  of  your  cartridges?  in  a  rotten 

willow ;  and,  by  the  shape  of  the  maggot,  was  most  confident  they  would  pro- 

dooe  insects  of  the  bee  tribe.  And  this  I  shonld'most  certahdy  have  fiintold 

you,  had  I  ever  reoeired  those )  ou  sent  me  by  Mr.  Le  Hunt :  But  having  only 

that  which  you  sent  me  before,  I  was  so  choice  of  it,  that  I  durst  not  open  it. 

I  think  now  I  have  found  out  the  wiiole  mystery  ;  and  if  you  please  to  send  qmi 

Dr.  KiDg^s  account^  and  one  of  your  bees,  I  may  perhaps  add  something;  and 

shall  be  g^ad  to  be  instructed  in  any  thing  that  has  escaped  me.    I  desire  one 

of  the  bees,  because  all  mine  being  of  a  late  hatch,  and  none  of  them  yet 

turned  tato  nymphas,  I  fear  I  shall  not  see  tiidr  last  metanoorphosis  this  year. 

I 

•  The  species  of  bM  nmMbncd  in  ibejo  pppn  U  most  actursuely  detcribed  by  ths  in^niou* 
Mr.  Kirby,  in  his  watfc,  eatitled  Momtpapkia  Apm  Angliit.  Mr.  Kirtiy  names  it  Afi*  Wdim^UatUa, 
A.  fulve«oent(^-pubes<.-«Ds ;  ■hdrnmine  toni,  st»  Oigie^  SRlMliutjiMKiiiv  Srtkslo  fxtiniD  ntjOfi; 
■wiibai  dilauio.«iliatis.  '  ■  ' 

Ik  is  (lindBali^  Aaad  in  dd  nilkin» 


39* 


In  a  garden  near  a  willew,  I  found  where  they  got  tlteir  leaves  for  thtir  caV' 
tridents ;  which  are  not  willow  but  row  leaves.    I  will  now  proceed  no  further*. 

At  my  coining  home  I  found  the  ioBg  expected  cartridges,  and  some  O 
the  beat  haieb«dt  wtbitnovwwwitnotfaiiBgtD  omnplete  I 
will  trouble  you  only  with  i\aose  particulars  which  are  not  mentioned  in  Dr. 
King's  paper,  lo  whom  we  owe  the  knowledge  of  their  productions,  and  whoae 
obaervations  conosroing  thera  our  own  experience  baa  mux  coutirtned.  Mr* 
SnoH,  an  inganioiM  gentltmn,  iMiught  SMueof  them  to  tlwmllaal  Aitrap, 
who  directing  me  to  the  place  where  he  got  them,  I  found  plenty  in  the  trunk 
of  a  tkad  willow.  Beginning  to  unt'oid  some  of  theai,  Mr.  kiaty  immediateiy 
Judged  litem  to  be  made  up  U  pieoea  of  rose  leavea,  and  remembered  that  in 
Ctuavwy  springafrittftdof  ltn^Mff.Fb«nobJbiMp^b(OMglil  to 
u(  which  he  saw  a  bee  bile  swch  a  piece,  and  fly  away  with  It  in  her  mouth. 
Whereupon  searching  tlie  roae  Useea  thiereabeut,  we  iouud  a  great  Enany  leaves, 
with  such  pieces  bitten  oiH  of  than  aa  th«ee  cartndgea  are  made  of.  The 
fiWHOvA  o*  hofea  iwvar  «NiisllNir>Miof  Iha  «ood,  ^uepiflg  whew  «h»bae 
fionca  kk»  and  where  they  open  one  into  another.  From  the  place  of  entrano^ 
they  !rre  \\Tought  both  upwards  and  downwards ;  so  that  sometimes  the  bofl* 
maggot  lies  under  her  food,  and  sometimes  above  it.  That  end  of  the  car- 
tiMlga ubioh  it  Bflm tlie mtmio^  itOm/w^W^cmmi  4iw othar^vhicki* 

furthest  from  the  entrance,  a  little  convex,  and  is  received  injo  the  concave  of 
the  next  beyond  it.  The  sides  of  the  cartridges  arq  made  up  of  oblong  pieces 
of  leaves,  and  pasted  tc^ther ;  the  ends,  of  rocuul  ones  :  And  wherever  they 
do  not  lie  close  one  to  another,  the  intermediate  apaoe  is  filled  up  «dth  a  multi- 
tude of  these  little  round  pieces,  l.iid  one  upon  another. 

The  cartridges  contain  a  pap  or  batter,  of  the  consistence  of  a  jally,  or  some- 
thing  thicker ;  of  a  micWa  ookxir  hetwecn  syrup  of  violets  and  oomarvn 
foflesi  ef  an  aeid  iaala,  and  unpTewanfc  mttH.  In  aaeh  of  these,  at  ihe  oonctv* 
end,  tl»ere  lies  one  bee-muggot,  which  feeds  upon  the  before-mentioned  matter, 
till  it  grows  to  ita  full  largeness,  and  then  makes  and  indoses  herself  in  a  theca 
or  busk,  of  a  daak  red.  oofoiMr.^d  oval  fignre ;  in  whiAih»ii  ehanged  ktto* 
bee.  The  renuwidar  of  hav  food  ytm  may  ind  dried  into  povNler  at  theooMWi 
and  ;  and  her  excrements  at  the  concave  ivithr^nt  thr  thpm. 

The  bees  I  found  in  your  box  (whiok  arc  the  only  ones  I  have  yet  seen)  were 
of  a  shorter  and  thicker  ahi^  than  the  common  Honey-bee,  mace  huiy».  Sec* 
But  thfc  surest  mark  to  distinguish  them  is,  that  the  forcipes  or  teeth  of  tbciB 
are  lirr-fr,  broader,  and  stronger ;  in  shape  like  those  of  a  wasp  or  boniet^  fiofll 
which  she  also  sufficiently  difiere  in  having  a  tongue  like  a  bee. 

They  madethdr  waj  out  along  the  channel  thi«qg|ha9  tha  iaiemediatocaiv 


TOl.  v.] 


rHlLOSOraiCAZ.  TtUKf  actioni. 


98f 


tridge^  and  not  through  the  solid  wood.  Of  the  corrupUon  of  the  matter 
widito  Ae  ciao^  when  the  bee-maggots  or  nympha:  happen  to  niacifry,  ere 
Iwed  little  hexapodi^  ivliiGh  prodnoe  beetlea  t  end  nwggoti,  which  pndttoe  lliet  t 

ilso  mireH.  kc. 

From  what  has  been  obserfod  concerning  this  bee,  and  by  a  great  many  mor^ 
penlkl  inatenees,  we  may  sntver  the  queatkm  of  some,  that  have  written  of 

bees,  whether  it  be  the  old  bee,or  the  bec-maggot  that  covers  the  eells  before^ 
the  change  ?  And  say  that  it  is  the  maggot  and  not  tlic  old  one.  For  here  tlie 
old  bee,  when  siie  has  lelt  provinon  enough  with  an  eggj  closes  up  the  car- 
tridges and  heenomOM  to  do:  The  maggot  a  great  while  after  making  the 
tbeca,  which  is  analogous  to  the  cover  of  the  cells. 

PI.  13,  flff.  2,  represents  the  leaf,  out  of  which  a  long  piece,  as  3,  and 
a  round  piece,  as  lig.  4,  were  bitten.  Fig.  5  shows  the  cartridge  itscif  j  and 
fig.6thetheca. 

^  Conjirmatioii  of  what  tras  formerly  printed  in  Number  !A)  of  these' 
Tracti,  alxiut  the  Mmncr  of  Spiders  projecting  their  Thread*.  Cmn- 
municated  by  Mn.  John  ILir.    N'  65,  p.  2103. 

Concerniiig  ttie  manner  of  spiders  projecting  their  threacis,  1  received  the 
fi)llo«inf  account  from  Or.  Haise,  from  whom  Imuat  acknowledge  I  bad  the 

first  notice  of  this  particular,  which  was  after  communicated  to  me  by  Mr. 
Martin  Lister,  \vlias«  letter  I  formerly  sent  you  to  be  imparted  totIipKo\al 
Society.  Nor  is  it  any  great  wonder  that  inquisitive  persons,  applying  them- 
•elvet  t»  obaerre  and  eonaider  the  aeme  subjects,  sliotild  mek»the  same  dis- 
coveries. 

I  have  (says  he)  seen  them  shoot  their  webs  three  yards  long  before  they  be- 
gin to  sail  i  and  then  they  will,  as  it  were,  fly  away  incredibly  swift.  Which; 
pbenooieRon  somewhat  pimlea  me,  as  the  dr  seldom  movca  a  quarter  so  feat 
as  they  seem  to  fly.  In  general  they  project  their  threads  single,  witbont  divid> 
ing  or  forking  at  all  to  be  seen  in  them  ;  Sometime"  they  shoot  the  thread  up- 
wpurd,  and  will  mount  up  with  it  in  a  line  almost  perpendicular ;  and  at  other 
times,  thef  {ire|eet  it  pmlkl  to  the  horicoti ;  as  yon  rnvf  often  8eeb7  diejr 
threads  that  ran  from  one  tree  to  another,  and  likewise  in  chaml)erR  from  one' 
Willi  to  aiinther.  I  confess  this  observation  at  first  ft-ifidc  me  think  that  they 
could  tly,  because  i  could  not  conceive  how  a  threiui  could  be  drawn  ao  parallel 
to  the  hDriflon  betwcaa  two  wello  or  tfcee,  •hove'ineiitioaedf  ontaae  the- 
spider  flew  throi^h  t  hr  ir  in  •  stnitKne.  The  way  of  forkingtiwir  thraads  is 
«i;presaed  hi  fig.  7,  13. 
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They  oflt-n  fabtcn.  tlieir  threads  in  sex'cral  places  to  the  things  they  creep 
over :  The  manner  is,  by  beating  their  taih  a(;atnst  them  as  they  creep  along ; 
which  may  be  understood  by  the  line,  Cig.  8,  pi.  13.  By  this  frequent  beating 
ill  of  their  thread  among  the  asperities  of  tlie  place,  where  they  creep,  thef 
cither  secure  it  against  the  wind,  that  it  be  not  easily  blown  away ;  or  else, 
while  they  hang  by  it,  if  one  «tiek  breaks  another  holds  fast »  so  that  they  do 
not  fall  to  the  ground. 

y/«  Account  of  some  Boohs.    N'  65,  p.  2105. 

1.  De  Corporum  Aifectionibus  cum  Manifestis  turn  Occuitis,  Libri  Duo  :  seu 
PromotsB  per  Bxperimenta  FhiloBOphia  Spedmen.   Auth.  J.  B.  Da  Hand,* 

Ecclesiac  Bajoccnsis  Cancellario.    Parisib,  1^0,  in  J2mo. 

The  learned  author  of  this  tn  iitist;  having  represented  iti  the  [ireface  that  the 
Grecian  philosophy  concerning  nature  has  been  so  tar  from  being  able  to  in- 
crease, tliat  it  is  rather  esteemed  to  have  degenerated  and  decayed  t  gives  h«-e  « 
specimen  of  natural  philosophy  improved  and  advanced  by  observations  and  ex- 
periments ;  not  only  endeavonrinc:  explain,  from  the  principles  of  modem 
philosophers,  the  qualities  and  powers  of  bodies,  but  also  giving  an  account  of 
the  more  notable  expenments  made  m  this  age  in  diveis  places,  as  ^gland, 
France,  Italy,  Germany,  &c.    In  the  performance  of  which  he  treats. 

In  his  first  book,  of  the  origin  and  nature  of"  qvialities  in  general ;  then  of 
heal  and  cold  ;  ot  lluiiiity  and  firmness,  and  other  tactile  qualities  of  tastes, 
smdls,  sounds,  light  and  colour.  In  the  second,  of  medicaments  in  genera!  i 
then  of  the  virtue  and  use  of  preparing  alterative,  purgative,  and  topical  medi- 
cincs  ;  as  also  of  poisons  and  antidotes.  In  the  same,  he  proceeds  to  consider 
magnetism,  electricity,  gravity  in  general,  and  the  accelerated  motion  of  iieavy 
bodies :  concluding  the  whole  with  the  consideratton  of  librated  liquors,  and  the 
weight  of  the  air. 

IL  Elementa  Physica,  sive  Nova  Fhilosophis  Principia ;  ubi  Cartesianorum 

-  •  John  Bspliii.i  da  HaincI,  a  French  pliilosopber,  was  bora  at  \.tc,  in  Ij-^wcr  Normniulv,  In 
X>S*,  sad  studied  at  the  uuivenities  of  Caen  and  Ptfis.  At  the  age  of  IS  Ik  priaied  an  explaoatioa 
«ri1ieodoHiu'tSfilieife«,lo  wMcb  Iwaddedane^  He  euterad  wnonK  tb* 

father!  of  the  or.ito:y,  bjt  .irioi  <-'i^\ii  yf-in  left  tbem  for  a  curacy.  This  lie  aUo  resigtifd  after  three 
years.  He  wa*  (Ik.-  firi.t  sccrcfory  to  the  Royai  Academy,  being  cltoien  in  lG66  lo  that  office,  which 
he  held  till  l697,  when  at  his  own  request  be  was  succeeded  by  M.  de  Fontenelle.  He  travelled  in 
England  and  aevenl  olbei  ooontriM,  cultivating  eveiy  when:  the  acquaintance  of  tbe  moat  emioanC 
philosoplwra.  So  Hunel  died  at  Biris.  by  tbe  gentle  and  gradual  decay*  of  old  age,  to  i796,  in  the 
S3d  year  of  liis  age.  lie.  w  .15  autlior  of  a  greiil  nimiy  woiks  on  a  variety  of  subjects,  as  matbeimtics, 
pbilosc^b/,  (aiuoog  which  should  be  mentiooed  his  Ilegi«  Scientiar.  Acadetnis  Hislor.)  meta{>bysjc*, 
diviaity, ke.  j  miAyn» tMii»tiiK hkmiiimm mi wtxansfia 
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.Frindpiornm  ft]ritnfl«teD£tiir,r  ifMimque  crrom  ae  ptnlogUmi  id  oeulam  de- 
BUMMtmitur  AC  refutantar,  ^  Francisco  WHhelmo  Liben>  Barone  de  Nuhnd, 
tee.    HagsB  Comitis,  l66g,  in  i'2mo. 

Though  the  author  of  this  siiiaii  treatise  lays  down  an  hypuUtesis  of  natural 
philotofdiy*  jet  wiil  he  not  be  andentood  to  be  resolved  to  edliere  ttnchaage' 
eblj  to  ity  but  rather  judges  it  more  useful  to  employ  great  can-  and  much  time 
in  observing^the  effects  of  nature;  highly  comtnendiDg  for  that  method  the  two 
lately  founded  philosophical  academies  in  £ngland  and  Fran^  whicli  by  ob^erv- 
vatkHM  and  experimenta,  fiutfafuUy  made,  labour  to  attain  the  knowledge  of 
truth. 

Concerning  M.  Descartes,  though  our  author  professes  a  high  esteem  for  1ms 
tngenaity,  yet  is  he  of  opinion,  that  (he  fondness  whidi  that  great  man  iiad  lor 
hit  ayalCBi  of  the  world,  so  blinded  htm*  diat  he  codd  not  aee  hia  erran  in  its 
contrivance. 

III.  A  Discourse  concerning  ioc^  motion,  from  the  French,  London, 
1670,  in  i3mo. 

IK*  dinooiae  nndertakes  to  deraonatrate  the  laws  of  motion,  and  to  prove. 

that,  of  the  seven  rules  delivered  by  Descartes  on  this  subject,  lie  lias  mistaken 
six.  In  doing  which  the  author  particularly  in<«ists  on  considering  the  commu> 
nication  of  motion  in  percassiont  {  declaring,  that,  though  this  subject  has  been 
handled  bjr  veiy  eminiant  men,  jret  he  takes  it  otherwise  in  band  tlna  they  have 

done,  forasinuch  a?,  without  inal-:!!!^  :inv  particular  hypothesis,  he  makes  it  his 
business  to  search  into  the  very  sources  ot  nature,  the  causes  of  all  the  ejects 
we  find  in  motions,  and  undertakes  to  give  the  demonstrations  of  them.  He  is 
not  ignorant  of  what  has  been  lately  pnbliihed  by  some  famous  matfaamatieians 
of  the  Royal  Academins  nf  r.nnrlnn  and  Paris.  Neither  does  he  contest  with 
those  persons  about  that  which  they  pretend  to,  of  having  found  the  secret  of 
the  laws  ofmotion.  He  only  says,  that  it  is  now  three  yean  since  he  published 
what  hedelivers  in  this  difloonrse;  and  that,  his  rttles  beiogeonqniied  with  thdn, 
there  may  possibly  be  found  confof^n-ty  enonph  tn  make  men  belii;ve,  that  he 
has  lighted  together  with  tltem  upon  the  truth,  but  that  yet  there  will  alwa\  s  be 
found  difference  enough  to  make  men  judge,  that  he  has  not  learnt  it  from 
them.  Besides,  says  he,  tliey  have  done  no  more  than  merely  proposed  their 
rules  without  proving  them  t  whenas  he  undertakes  to  demonstrate  all  those  he 
advances. 

■  The  chief  heads  explained  in  this  discourse  are,  that,  l.  A  body  is  in  itself  in- 
different to  rest  or  motion.   3.  If  a  body  he  onoe  atras^  it  will  ever  remain 

therein.  3.  And  if  it  be  once  in  motion,  it  continues  to  move  nlways.  4.  lliat 
rest  is  not  a  mere  negation ;  and  that  flieie  is  aa  much  positive  action  in  rest  as 
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in  motion.  S«  The  bodies  which  we  move  do  cease  to  move  because  ihey  are 
knpeded.  6.  k  body  inoceiRfiily  nccMog  amy  detennbulkHM  remiM  only 
•Ifected  with  the  hst.    7.  A  free  body  cannot  be  determined  to  BAWin  a^curve 

line,  tiof  with  unequal  cderity.  8.  Kvprv  body  that  moves  about  a  centre  on- 
deavours  to  receik  trotn  it.  9.  How  a  bod^  may  be  utoved  ctrcuiariy.  lO.  Odc 
body  tnovlt^  against  anothrr  body  gives  it  it*  Wl)o1e  motioD.  1 1.  In  the  aocet- 
ing  of  two  bodies  tlictc  is  made  a  perciuskm  whidi  is  mutual,  and  equally  re» 
ceivcd  in  both.  ll.  A  moving  body  meeting  anotlier  body  that  is  quic^cot, 
givei  it  all  its  motion,  and  reuiMns  itself  motionlesa.  13.  What  is  tneaut  by 
absolate  »nd  respective  velocity.  14.  The  percosMom  are  a»  the  fcspective  iv. 
lociUc!!.  13.  Two  bodies  meeting  one  another,  turn  back,  tlMluilg  an  «Kchailge- 
of  lli«-ir  velocity,  ifi.  Twn  bcKlies  inoving  toward  the  same  places,  continue  sS^ 
ter  their  encounter  by  exchanging  ihctr  velodtiea.  17.  A  hard  body  atnkiog 
another  body  that  cannot  be  shaken  t»feilected  with  itawhole  motion.  16.  Tha 
angle  of  reflection  is  equal  to  tbe  angle  of  incidence.  I9.  It  mtf  be  joingineil 
ibat  the  oblique  motion  is  composed  of  two  motions.  'JO.  A  general  rule  for 
all  (;«rct.i»8ion8.  31.  There  is  always  an  equal  quantity  of  respective  motion. 
^  The  midst  or  ocntre  of  gravity  of  two  bodies  ia  always  nnifennty  oftnved  in 
a  direct  line.  23.  All  these  roles  are  true,  whether  the  bodies  be  equal  or  nni» 
equal.  24.  Abcxly  moves  inpleno  as  freely  as  in  vacuo.  23.  The  p«-rcussion8 
of  equal  bodies  are  made  in  pleno  as  in  vacuo  ;  but  when  the  botyes  are  unequal, 
the pereoasioiwa«e  madam |rfan» Otherwise  thaaibvBono.  ^  Theperena* 
sieiiaof  unequal  bodiea  cannot  be  reduced  lo  one  generd  nde.  9f.  Of  leftao^ 
tion.    W    Vt)  appendix  rontiiintng  a  review  of  this  discortfse. 

IV.  Cungietture  I'hysico  Astronomiche  della  Natura  del  Umverso,  da  Pietro 
fiiC.  C^Tina }  in  Paenaa,  1009,  bi  4to. 

These  conjectures  are  raised  by  the  author  apen  some  odestial:  obscrvationa 
about  the  fixc.l  stars  atFaeaza.  The  whole  tract  consists  of  three  parts,  consi- 
deratioDS,  ub&crvatuMis,  and  reflections,  all  ot  an  erroneous  and  extrav^ant 


V.  Dimostratione  Rsiea  Matematica  ddle  aette  Bropaaitiaai>  aha  pmrocaM 
Oanato  Rosetti.    In  Flrenze^  1668,  in  4to. 

The  seven  propositions  which  the  author  pretends  to  have  iicre  denionblrateJ 
aitt  these: 

1.  What  is  the  true  physical  cause  of  equilibriLims  ?  2.  The  dextrine  of  Ar- 
chimedes, importmg,  that  a  floating  body  sinks  beneath  the  level  of  the  water 
SO  hr,  »-that  a  mass  of  water,  qual  to  tlie  pm.  loMnertied,  does  absolutelji 
vcighaamiMliaathewhotnibatMighady,  ia  6lab  S.  It  la  fwy  probable  that 
«h«eiaso9tl)ar.aadthatCQfiaHHwtlyih«eii«TCakfac«ttfn.  4.Thei»ii» 
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very  ea&y,  short,  and  tofallibic  way,  exaellf  to  luow  how  much  is  the  absolute 
weight  of  the  air  that  is  imppudenr  over  any  particuhir  place.  5.  Wiih  little  les* 
«^SfTWf  and  brevity,  but  uith  the  sume  infallibihty,  may  be  weigiicd  any  oue 
part  of  the  miikw,  for  «saMple,  a  cobiead  fovt  6.  The  onty  wtf  of.  meMarrag; 
the  height  of  the  atmoephere.  7.  How  it  may  be  experimented,  whether  light 
•t  tlie  distance  of  40  or  more  miles  be  moved  in  any  obsen'ablc  time  ? 

These  proposidona  have  occasiooicd  very  warm  (iisputcs  in  Italy,  wlicrc  they 
wen  first  itated ;  w  mtf  appear  by  what  ba»  been  paUidied  ag/KUtt  this  autlior 
by  Sigoor  MoDtanari  and  Signor  Etnetti,  to  which  we  must  refer  the  reader. 

JScAnod^  o^Aw  hetterst  written  by  Mr.  JBatrMjntmnfjiSi.frimBt^- 
lifttfrlM  in  Cheshire,  Nov,  12,  and  Nov.  26,  I67O,  eoucenmg  the 
MHteoiierjf  qfm  Roeki^  NaktndSaHm  that  Country      66,  p,  9915. 

In  Cheshire  there  has  been  lately  found  a  rock  of  nntural  salt,  from  which 
issues  a  brine  atronger  tiian  any  of  the  springs  before  used  in  our  salt  works. 

Tiius  rock  of  aalt,  is  between  3^ and  34-  yards  distant  froia  the  surface  of  tite 
carlli}  afaoiit.ao  wfaaaeofaraalMadji  diigw  >Bd  they  bepe  to  be  at  the  flag;  wbidi 
cavers  the  salt  rock,  about  tlirec  wutks  hence.  I  doubt  itwill  be  several  months 
before  I  cm  ncconunodatc  you  with  a  parcel  of  it;  lliat  whicli  the  auger  braugiu 
up  being  lung  sinee  disposed  of,  and  the  wocluneu  not  daring  to  remove  the 
flag»  till  the  fcanebe  finiahed-andwellaetliled.for  securing  the  work  fram  the 
rirnimjacent  earth.  Thol  jiara  l  of  n-itucal  salt,,  which,  the  instrument  brouglit 
up,  was  as  hard  as  alum,  andas- |»ure  { and,  when  piilveriaedt  became  aa  excel* 
lenty  fine,  and  sharp  salt. 

An  Jccount given  hy  J.  Bjttista  Dokivs,  a  Florentine  Palrh  mn,  rotr-' 
cerning  a  ff^cy.of  restoring  the  Saluhrityr  oj  tJie  CQuidry  about  Rome. 
Exlractedfnmrthe,  rnnth  ltalioM.  GiofnaU  dcLetterati;  and  translated 

Tbe^  cbampagne-ombflie,  fMVH*  itttlMfc  tnet lami  fhet  iiMMiltrte'Of  in^ 

hebitantb  and'  trees,  and' extendi  itself  formany  nrites;  taking  in  Lntiuni>  and^ 
p»rt  of  the  ancient  Skbines  and  of  Tuscmtj-^'  would  be  o#  great  use  to  tfce  sCote^ 
and  o^subststence^to  the  peoptb-,  if  iticould  be  inhabited' without  tliat  great  dan-* 
gtvlo-haallfrj  wMcR  nowririno  imMh-neted  and' Aaradilbr,  physiebm  jlic^ag* 
that  from  the  summer  solstice  to-the  autumilal^  eqm'nox,  the  air  of  it  is  so  ba»P 
andnoxieusthatit  wottM  be  great  mshneas  to  dwc-ll  there;  a  mahgnity  whicfi'in 
farmer  ages  it  waa  ffeeJrom,  at  lbasP  in  that  uf  Ctcero,  who^  as' appears'  By  Hi* 
lettei%  lived  there  in  the  ainnm9niontha»  .went  horn  one  place  to  another 
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and  returned  to  Rome,  without  making  mention  oL  aii)^  such  danger.  Where- 
fore thot  etmntry  not  being  unwholesome  of  its  own  mttire»  bat  from  adioiti- 
tkras  causes^,  it  is  ^nvbable  that  those  may  be  removed,  as  has  been  propafladby 
J.  Battista  Donius  in  his  book  De  Restituenria  Salubritate  Agri  Romani. 

The  cause  of  the  extreme  unh^aUhiness  of  the  air  in  those  parts,  is  ascribed 
to  the  noxioiia  vapours  from  the  stagnant  waters  and  marshes.  And  the  ehief 
means  recommcndcil  for  curing  the  evil  are,  draining  the  low  1andl»  encoivig- 
ing  people  to  settle  there,  and  to  till  and  cultivate  the  land. 

Jn  Kiperiment  concerning  the  Progress  of  Artificial  Vonglaclafioii, 
qnd  the  remarkable  Accidentt  tbereitt  observed  by  the  Fiorcntine  Phi- 
loiophergf  and  j^tAli^ed  m  their  Saggi  di  NaiHrvR  Egperiane. 
A*66,p.  20«0. 

The  first  vessel  we  Used  (a^  those  eminent  academiats)  for  this  experiment, 
wte  a  globe  of  crystal,  whose  diameter  was  4.  of  a  braodo,  *  witii  a  long  stndght 

neck  of  about  n  brnrt  io  nnd  a  lialf,  graduated  into  smal!  parts.  Having  filled  it 
with  common  water  up  to  the  sixth  part  of  the  neck,  we  put  the  globular  part 
into  ice  and  salt,  after  the  usual  manner  of  artificial  freezing  of  liquors,  and  ' 
b^n  very  attentively  to  observe  all  the  motions  of  the  water  from  its  level.  It^ 
was  snfRciently  known  before,  that  freezing  works  in  all  Iiqnors  a  contraction; 
as  also  that  in  the  passage  which  the  water  makes  from  being  simply  cold,  to 
the  leaving  of  its  fluidity,  and  taking  a  con^stency  and  hardness  by  congelation, 
it  not  only  return*  to  the  bulk  it  had  before  it  wa»fnMen,  bat  swells  to  a 
gn  atur ;  since  we  5ce  that  vessels,  not  only  of  glass  but  of  metal,  are  forcibly 
broken  thereby.  But  what  might  be  the  limits  and  period  of  these  various 
alterations,  which  the  cold  woriES  therein,  we  as  yet  did  not  know ;  nor  is  it 
possible  to  attain  that  knowledge  in  opaque  vessels.  Therefore,  tl»t  we  might 
not  want  that  insight,  which  appeared  to  be  the  soul  of  all  these  experiments, 
we  bad  recovirse  to  crystal  and  glass,  hoping  that  by  the  transparency  of  that 
body  we  Aonld  be  informed  of  the  whole  progress ;  as  at  every  motion  whick 
shodd  appear  in  the  water  of  the  nedt,  we  might  quickly  take  the  globe  out  of 
the  ice,  and  observe  the  alterations  correspondent  thereto.  But  the  truth  is, 
that  we  took  more  pains  than  we  can  express,  before  we  could  find  out  any 
thing  certun  toudiing  the  periods  of  theseaccidents. 

In  the  first  immersioiiof  the  globe,  as  soon  as  it  touched  the  icy  water,  there 
was  Qbssrved  in  the  water  of  the  glass's  neck  a  small  rising*  biit  that  SHfficknlly 
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quick  ;  after  which,  with  a  motion  legular  anoqgb,  and  of-  mkldle  wkM»ty,  it 

retire  I  back  to  ihe  globe,  till  hrinp;  rnme  to  a  certain  mark,  it  {lescendod  no 
further,  but  stopped  there  for  a  while  moUoaleas.  Afterwards  Htile  by  tittle  it 
was  Men  to  begin  to  riieagainj  but  with  a  vay  slow  and  in  oppearaitce  evcu 
and  regular  motion;  from  whence,  without  any  proportioned  acoetcration,  it 
suddenly  and  furiously  started  upwards  ;  in  which  time  it  was  iiiipo:9a'ible  to  fol- 
low It  with  our  eyes,  as  it  ran  up  with  this  impetuosity,  in  an  insuntas  it  wm*, 
throtigh  several  tens  of  the  nailced  degrees.  And  as  this  violence  began  in  a. 
moment,  so  in  a  moment  it  ended  ;  for  as  from  tltis  very  great  velocity  it  aiid*  ■ 
denly  passed  to  another  degree  nf  motion,  which  though  (juick  enough,  w.is 
yet  incomparably  less  than  the  preceding }  and  gmng  on  to  rise  in  this  degree, 
it  went  tathc  top  of  tho  neck|  and  at  last  ran  oifcr. 

While  thia  Waa  going  on,  there  were  at  times  seen  on  the  top  of  the  water  sobm 
bubbles  more  or  less,  either  aerial,  or  of  nnnthpr  more  suht!r  matter.  This 
separation  was  not  noticed  till  the  water  iiad  begun  to  take  a  bri»k  cold ;  as  it  tlie 
force  of  ■•ncfa  a  cold  had  the  power  of  ttniiiiogenoli  ontter,  and  severing  it 
from  the  water;  ■ 

Being  desirous  to  see  whrthrr  t!iose  alterations  kept  among  thehiselves  any 
kind  of  analogy,  we  began  to  reiterate  the  conglaciations,  and  no  sooner  waa 
one  ioe  destroyed,  but  we-set  it  to  fieese  anew :  And  the  water  went  to  con- 
geal again  in  the  aame  order  of  alterations ;  which  yet  did  not  every  time  re> 
turn  to  the  self-same  points  or  degrees  in  the  neck :  Whicli  made  us  believe  that 
they  had  no  constant  and  stable  period,  as  reason  seemed  to  persuade  us  they 
had.-  Meantime,  in  repeating  these  experiments,  having  once  Bwawerea  let  the 
water  uf  the  globe  freeze  neaf  to  the  nedt,  the  globe  hafsti  -Whereupon  an.- 
other  being  tnkcn,  of    less  size,  in  order  tbrit  the  cold  might  more  speedily  and 
more  easily  get  into  all  the  wator,  and  }he  neck  of  it  being  two  bnici:io«  long, 
that  it  might  not  mn  out;  it  was  filled  with  water  opto  the  lAxh  degree,  and' 
then  put  into  the  ice.   Here  observing  it  as  attentivdy  as  we oould,  we  found' 
first,  that  all  the  accidents  of  subsiding,  rising,  resting,  starting  upwards,  run- 
ning retarding,  always  followed  in  the  same  points  of  the  neck  of  the  globe, 
that  ia,  when  the  surface  of  the  water  stood  at  the  same  degrees ;  provided,  that 
in  the  act  of  setting  it  in  the  ice,  care  were  taken  to  put  it  to  the  very  same 
degree  where  it  was  when  put  into  the  ice  the  tr"-  before,  that  is  to  say,  ta 
the  same  temper  of  heat  and  cold  :  In  which  case  the  whole  vessel  might  be 
conftdered  as  a  very  nice  theraiometer,  by  reason  of  the  great  capacity  of  the 
globes  and  the  exceeding  straighlness  of  the  neck.    This  being  provided  for, 
we  began  to  take  notice  of  the  precise  time  of  congelation  ;  which  to  find  aright 
after  every  little  space  of  time  we  took  up  tt)e  globe  out  of  the  ice  ;  but  haw 


$4ia  VHiXMOtHUHUb  •XBAHWAVnaCMU  [AHWb  idjiQ^ 

frequently  soever  we  made  «acl>  fkaetvatjoa^  vft>aever  could  so  bil  it  as  to  see 

even  the  least  vein  of  frost,  but  always  it  was  either  all  fluid  or  all  frozen. 
Wlicncc  we  conjectured,  that  the  work  of  caugelalioft  WM 4>oe  in  9  very  short 
time,  and  lhat  lie  who  should  haw  the  look  totako  t|ie  gjclic  out  of  iHe  ice  in 
that  nick  of  time  when  the  water  sboukLreceive  so  euddeo  a  chatige,  would  cer- 
tainly find  something  very  notable  thereby.  And  because  by  the  so  often  taking 
out  and  putting  the  globe  into  the  ux,  the  vijole  p«ciod,  Qt!  its  chaitge&waa  disr 
ordered  ;  we  Ist  it  rctora  to  jual  th»  aam  Kwll.  a*  ift  ^Mtatfinb  and  tbem 
placing  it  into  the  ioe,.  we  fixed  it  to  thab  degms  m  wliich  it  w«a,vcipt  tp.  tafca 
that  very  impetuous  motion,  and  half  a  degree  before  ik  arrivw!  :il  it,  wc  took 
it  out.  Tbeu  looking  car^ully  on  ilie  wat«  iot  glabe,  Mdncii  by  reason  of 
the  transparency  of  the  crystal  ma  plainly  seen  lo.be  yet  altogether  fl«M')M 
diaar»  the  water,  though,  now  out  of  tiic-  ice>  did  by  lh«  operation  of  .tfwi  iatoo- 
duccd  cold  (after  it  bad  attjiioe^i  t'l  lla  due  point  with  a  swift^iess  imperceplibte. 
to  the  ^e,  the  transparency  wit^i  globuiar  part  b(.'uig  ipst^  a|id  itselftioja 
iustant,  aaiit  were,  ditpritrediof  iteaBOliQH>)  tctoii^  (Hy^nciKft^,  .ViflMcii  «Vpen» 
meat  we  tried  over  and  over  agito,  and  Jbund  italwaya  anooeed  i 


^  Sclipse  of  the  Moon ;  a  Omjunction'af  ktnua  and  the  Mum^o.  %; 

M.  Hni  ELius.    Tramtatedfrom  Hie  Latin.    N*^  QS^  20@3* 

Sept.  2ft,  1 670,  in  the  nwroing,,  the  hegiooing  of  the  moon's  eclipse;  was 
a^KWt  aLhQUf&.%a  minut«» ;JhpHgii,  it.qoidd  not  bet  v^ry  accurately  observed,  oa 
mmpA  tbt  waif*  iMfm  being  v^y  faint;,  for  daring  th«,  «)wle  edipaei, 
lilRshBdow  was  so  tbio  and  dilute,  that  all  the  principal  spots  could  be  seen 

throtigh  It  with  a  telescope  of  10  feet,  nnd  even  a; shorter.  The  greatest  ob- 
sf^uratioft  vm  aixtut      5Vn),,tiie      ot  the  edips«  nray  at  ^..2}fa.  tiie  whole 


Aoeordtng  tb  Rtcclbiri  tabka. 

h.  m.  sec. 

The  beginning.  2r  14  4rT 

Greatest  obscaratSMh  ...  *  9'  S^iV 
'  The  end  »S^SI7' 

Whole  duration   8  11  40' 

Quantity  of  digi^   11  46  0 


Acccgnfing  to  the  Ru^itphip  taUea. 

b.  n,  Kc. 

Tlie  beginning-.   2  37  5 

Greatest  ub&cu ration  ....  4    1  SO 

The  end,   9  38*  9» 

Whole  duration   2  51  3t> 

Quantity  of  digits..  9  4  0 


About  the  middte  oT  tikik  eclipse,  at  Sik  40m.  T  cleMiy>  ofaaarvedt  athun*. 
known  tdesooptc  star,  covcKd^    the  «ioeB«iieaff>tlMihatt»  n%ar-  majori  Aften 


Ihe  «cUpM  «f«i  over*  kwatsfmUjr  ifgMeriMea^btiooliMrfaboUiluii^QWfei 

At  once  above  the  horizon,  for  the  sun  rose  before  the  moon  was  set. 

Oct.  11,  N.  S.  About  eight  o'clock,  in  the  rooming,  after  sun-rising,  I 
also  observed  at  Dantzic,  a  conjunction  of  Venus  and  the  moon.  According 
«o  the  Rwialiiliiii  tablw,  theft  xnittt  Imw  b«ea  m  occoltatipn  ofat  leaat  23' 
'  by  the  inferior  limb  of  thf  moon  I  had  fumislied  myself  with  a  20-foot  teles- 
cope, and  though  tiie  air  was  not  entirely  clear,  there  being  here  and  ttiere  a 
ftw  clouda,  yet  Venut  and  the  aK>oa  were  dearly  observed.  But  there  liap- 
jMisd  tiMii  no  ocoultation,  Vanos  bcio^at  the  «Kiilmo»of  three  or  four  nuDutea 
from  the  infcri  u  liiul)  of  the  moon,  but  only  a  close  transit.  This  was  a  very 
agreeable  sight  in  tlic  day  time,  and  in  sun-ahine,  for  the  moon  was  very  small 
end  slender,  hastening  to  her  conjunction,  and  her  horns  were  very  sharp;  and 
VewM  wn  atindrt  M\,  with  her  body  HMKhdiiiMliahedi  On  Ihc  mm  d»y,  at 
^  h.  40  m.  three  parhelia  appeared. 

The  new  star,  undfer  the  head  of  Cygnus,  which  at  first  appeared  of  the 
third  magnitude,  was  in  a  aurprttit^  manner  diminished  in  the  month  of  Sep- 
tember, •»  that  on  the  14th  of  Ootober  it  ooold  be  no  hmger  observed.  The 
other  new  star  in  ttie  neck  of  Cetus  was  almost,  till  the  middle  of  October, 
equal  to  the  star  in  the  jaw,  and  nearly  exceeding  it  in  brightness  and  magni- 
tude; so  that  this  year  it  was  of  the  second  magnitude,  and  larger  than  it  was 
the  praoadmg  years,  eaeqithigthBtin  1600^  tt  eameded  theater  in  the  jaw;  at 
ther  timr-s,  I  did  not  find  it  surpaj5S  a  staf  of  the  third  magnitude.  It  is  there- 
fore certain,  that  it  is  not  al«ipy»  of  the  same  oiogQittKle  aod  brightaesa  when 
kigeati  it  was  lately  much  diminished.  > 

An  Account  of  three  Books.    iV*  66,  p.  2034. 
I.  Origo  Formarumet  Qualitatum;  juxta  Fhilosophiam  CorpuieaWem  Con- 
•ideiatioRibas  et  Bxperinientis  IlliHtrata,  A  Roberto  Boyle,  Ncbili  Ang^o,-  ^ 

Societ.  Hegia.    Oxon.  l66g,  in  l2mo. 

Having  formerly,  (Number  i  l )  given  the  contents  of  this  instructive  trea- 
tise, we  ag^  take  notice  of  it  here,  only  to  let  foreigners  know  that  the 
tame  it  now  printed  hi  Ae  trfitin  toii|^,^Acr  it  had  been  public  in  the  fing^ 
lish  since  the  year  1 666. 

Uf  Metallographia,  or  an  History  of  Metals ;  by  John  Webster,  practi. 
tioner  in  physic  and  surgery.    London,  1670,  in4to. 

The  author  of  thit  hittory  baa,  with  mudi  diligence  and  curiosity,  herede« 
livered  the  signs  of  ores  and  minerals,  both  before  and  after  digging;  the 
causes  and  manner  of  their  generation;  their  kinds  and  differences,  and  a 
description  of  sundry  new  metals,  or  semi-metab,  as  he  calls  them;  together 
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with  a  discourse  on  their  ■  vegetabiiity,  antt  the  discussion  of  many  difficult 
4)uest1ons  belonging  to  ebemifitfy.  Collected  oat  of  the  moit  approveid  aothon 
that  have  written  in  Greek,  Latin,  H^h  Dutch  and  English:  With  aome  ob- 

aervations  and  discoveries  of  his  own. 

III.  Lcttcra  di  Francesco  Kedi  sopra  alcnnc  Oppositioui  alle  sue  Observation! 
intornoalleVipere.  In  Flrense,  I07O,  m4to. 

'  Mbna.  Charas  having  endeavoured  in  hia  book,  entitled,  Nouvdles  Expe. 
rienccs  sur  la  Vipcre,  not  long  sinre  irannlated  into  Engl i si  1  (ot  which  an  ac« 
count  was  given  in  Number  54 ;)  tirst,  by  experiments  to  confute  the  opinion^ 
that  the  venom  of  vipera  reddes  in  the  yeHow  liquor  contained  in  the  bag  aboot 
the  vipera*  teeth,  and  then  to  maintain  on  the  contrary  that  it  consists  in  their 
vexed  and  enraged  spirits;  this  author  being  concerned  in  this  controversy, 
and  having  made  out  the  former  of  these  opinions,  as  he  thinks,  by  numerous 
experimenta,  affirms  noar  in  this  tetter,  that  he  fepeated  his  former  tiiais  agaio' 
and  again,  and  is  thereby  altogether  confirmed  in  what  he  then  delivered  about 
the  seat  of  the  viper's  poison ;  concluding  with  more  as'surance  than  ever,  that 
the  venom  of  the  Italian  vipers  does  not  consist  m  an  imaginary  idea  of  re- 
vengeful choter,  btit  in  that  ydlow  liqaorabove^nentioned;  whidi',  heas^, 
if  it  chance  to  shed  or  spread  itself  over  the  mouth  and  palate  of  the  viper, 
tnay  make  that  saliva  poisonous  which  moistens  the  throat  of  that  animal. 
On  which  account  he  proposes  that  the  authors  of  the  French  experiments  ^ 
should  make  new  obaervationst  arhich  might  prove*  if  oonfemMble  to  the 
opinion  already  published,  that  the  venom  of  French  vipers  consists  in  a 
choleric  and  vindicative  idea  of  the  fancy:  but  that  of  the  Italian  has  its  scat 
in  that  yellow  juice  so  often  spoken  of:  and  that,  if  this  latter  prove  trUe, 
will  be  no  untruth  to  affirm,  that  if  a  viper  by  biting  should  have  consomed 
both  all  the  provision,  whidi  is  lodged  in  the  bags  of  her  teeth,  and  that  also, 
which  from  the  neighbouring  parts  may  be  furnished,  that  then  her  bitings 
would  not  be  mortal:  which  be  says  he  has  heretofore  affinned,  and  duth  su 
atill}  although  M.  Charaa  deny  it,  declaring  that  one  only  viper  being  en. 
raged  is  able  to  kill  as  many  animals  as  she  shall  bite. 

in  this  vindication  our  author  alleges  many  new  experiments  to  maintain 
ius  opinion;  and  also  some  very  remarliable  observations,  to  show  that  vipers 
kill  some  animals  more^ily  than  others;  that  their  biting  in  aome  phbes  ia 
more  dangerous  than  in  otliers;  and  that  a  plentiful  effiision  of  blood  after  the 
biting  is  capable  of  saving  the  bitten  animal,  &c. 

Among  the  many  ntw  expertmenst,  he  relates  one  which  is  not  to  be  passed 
liyi  ins.  That  he  had  put  up  in  a  glass  vessel  the  poisonous  Kqnor  taken  out  of 
two  hondred  and  fifty  vipers,  with  «  design  to  make  varims  trMs  is  often  as  he 
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•honld  have  leieoret  bat  thet  being  diverted  by  many  avooatiom  from  aeeomplisli. 
inghiapurpoaet  itlMppencd  that  that  juice  turned  to  a  kind  of  glue,  of  the  colour 

of  amber,  and  nfter  the  lapse  of  thirty  Jays,  it  became  dry  nnd  fri:ililc,  nnd 
easily  reducible  to  powder,  and  tiiat  having  pulverized  it,  out  of  a  desire  to  see 
,whe^er  this  powder,  being  put  mto  womdt,  made  by  luai  in  pallets  and 
p!geaai,  kept  the  same  force  of  poiaon'mgi  he  found,  that  lA  a  little  time  all 
the  pullets  and  pigeons  into  wboae  woonds  he  had  put  a  qoanti^  of  tbia 
powder  died. 

An  Aeeoimi  qf  teoeral  JExparmaUt  made  and  conmumieaied  bjf  Dr» 
Erasmus  Baktholin,  on  a  Cqftial4ike  Bot^  tent  to  Ami  Jhm 
Iceland.  A*  67,  p.  2039. 

The  Inhabitants  of  Iceland  and  our  own  merchants  inform  u?,  that  this  kind 
of  crystal  is  found  in  divers  places  of  that  country  ;  but  chicfiy  dug  out  of  a 
very  high  mountain,  not  far  from  the  bay  of  Koerfiord,  wluch  lies  .in  63  d^. 
latitttde.  That  the  mountain  lias  its  whole  out«Nle  made  up  of  this  substaaoe, 
without  a  necessity  of  digpng  deep  for  it.  That  it  is  cut  out  by  iron  tools,  in 
the  size  of  a  cubic  foot,  or  more;  and  that  out  of  it^  corners  there  is  somer 
times  found  grown  a  harder  matter  capable  of  cutting  gla^s,  of  a  figure  difier- 
.ent  from  that  of  the  whole  mass,  and  approaching  to  that  of  diamonds. 

Tiie  fi;Ture  of  this  crystal  stone  is  like  a  rhomboid  prism.  Nor  has  the 
whole  body  that  form  only,  but  even  the  parts  of  it  when  broken  into  small 
.pieces;  except  that  in  aoroe  cases  the  ground,  whence  it  is  dug,  yields  such  as 
are  of  a  triangulu*  pyramidal  figure. 

•    This  substance  is  electrical,  attracting,  when  heated,  straw,  feathers,  he. 

It  is  not  so  hard  as  to  endure  polishing:  nor  is  it  easily  consumed;  nor  re- 
.4iioed  into  a  calx  but  by  a  strong  fire,  by  which  it  will  tnm  into  a  snbstanoe 
fike  unslacked  lime,  which  will  heat  a  wet  finger,  and  when  sprinkled  ninth 
water,  will  bubble  up  nnd  become  like  common  lime. 

Aquafortis  being  dropped  on  it,. it  was  corroded,  and  the  superficial  parts 
were  put  into  motion  widi  some  mnsb  When  I  pulverized  it  in  a  mortar, 
aquafortis  poured  on  it  made  it  boil  till  all  was  dissolved,  and  the  menstruum 
tinged  of  a  yellowish  colour.  Then  putting  it  into  a  thermometer  fumish«i 
with  a  hollow  glass  ball,  it  considerably  showed  the  difiierence  of  heat  and  cold. 
.The  powder  being  dinolved  in  aquafortis,  I  dropped  agwe  a|nrit  nf  vitiiot 
npon  it,  to  aeparate  the  thick  from  the  thin,  and  to  precipitate  the  white  cals 
to  the  bottom. 

^  The  sides  of  this  body  are  very  smooUii  wliich  is  then  easily  obtained,  if  4 
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thinner  piece  be  nimbly  broken  asunder  with  your  finger.  But  if  yoti  %tnke  it 
with  «  hanmer,  the  fitroMaiim  bn  not  tfw  Mme  effibet,  nor  is  equally  rerirted 
fronn  every  part ;  whence  the  amooth  sldeg  of  this  mineral  become  often  sca- 
brous. The  whole  body  is  rather  clear  than  hrip!if,  of  the  colour  of  limpid 
water;  but  that  colour,  when  it  has  been  inunersed  m  water  and  dried  again^ 
licoomea  dnll.  Hftic*  it  ii,  that  in  ito  natiyg  place  the  upper  ifirfcat  fedarkiahj 
becaoae  of  the  nans  and  snows  fallen  upon  it.  Sometimes  thcve  •ppear  also- 
some  reflections  of  colovirs,  as  in  the  rainbow.  The  angles  are  not  pointed 
alike,  all  the  f^at  sides  bemg  obliquely  inclined  to  one  another.  The  opposite 
plains  are  paraUd* 

In  this  crystalline  priam^'two  of  the  pfain  angles  are  ahvays  acute,  and  the 
(AO  other  obtuse;  and  never  any  of  them  iacqoai  to  theioollaCcralat^riegof  tlur 

inclinations. 

The  obje^  seen  through  it,  appear  aometlmea,  and  in  certain  positions  oT 
the  prism,  double:  where  it  is  to  be  noted,  that  the  distance  between  the  turo 
images  is  grcsiter  or  less,  acrording  to  thn  different  size  of  the  prisoif  SO  that 
in  thinner  pieces  this  dif^iircnce  of  the  double  image  almost  vanishes. 

The  object  appearing  ioMe,  both  hnages  appear  with  a  fainter  colonr,  «nd 
sometimes  one  put  ti  the  same  spedes  is  obscurer  tbsn  the  other. 

To  ail  attentive  eye,  one  of  these  images  will  nppear  higher  than  the  other. 

In  a  certain  position  the  image  of  an  object,  seen  tiiroi^h  this  body,  appears- 
1)tit  single,  as  tiiroDgh  any  other  transparent  bodj. 

We  have  also  found  a  position  wherein  the  ol:^ect  appears  srxfold. 

If  any  of  the  obtuse  angles  of  thi?  prism  be  divided  into  two  equal  parts  by 
a  line,  and  the  visual  rays  pass  from  the  eye  to  the  object  through  that  line, 
or  its  paratld,  both  imsges  vriU  moet  in  that  line,  or  in  another  pmllel 
to  it. 

Whereas  objects,  seen  through  diaphanous  bodies,  are  wont  to  remain  con- 
stantly in  the  same  place,  in  what  manner  soever  the  transparent  body  be  moved, 
nor  the  image  on  the  sarfaoe  move  except  the  objc^  be  moved;  we  have  o1»- 
served  here,  that  one  of  the  images  is  moveable,  the  other  ttmist&ag  fixed ; 
although  there  be  a  way  also  to  make  the  fixed  imnc:e  nioveablc,  and  the 
moveable  fixed  in  the  rame  crystal;  and  another,  to  make  both  moveable. 

The  moveable  image  does  not  move  at  random,  but  always  abmit  the  Hiedl^ 
which  while  it  turns  about,  it  n  vcr  describes  a  perfect  circle,  hot  in  one  case. 

Dioptrics  teach,  thnt  a  diaphanous  body,  having  one  only  snrfjtce,  sends 
from  oi>e  object  but  one  image  refracted  to  the  eye  \  and  having  more  surfaces 
than  one,  it  represenia  one  imi^in  eachs  but  whereas  in  our  substance  them 
wsm  but  one  plain  sopedfioito  to  theqrej  and  yet  a  double  inuige  of  one  ob- 
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jeot ;  it  concerned  us  to  coosidery  vlienoe  this  double  image  tiu^  be  caused. 
T'^vo  ways  ortbred  themselves  to  us,  reflection  and  refraction.  How  reflecLion 
oould  perform  it,  wa£  difficult  to  tiod.  For,  having  duiled  the  clearness  of  the 
two  plain  tUm  ^ our  crjraUiUiDt  priaa,  lo  make  than  unfits  rallecting  the 
li'l^t;  lihe  rays  being  directed  through  its  iopfxr  aadJonrmofit  superBdMr  ^ 
iiiiasr<?  ^till  (ippearw!  double.  Again,  two  speciea  appearing  through  a  great 
ptsiu,  upon  breaking  the  same  into  pieces,  and  so  redudng  it  into  diyers 
fnaUor  oMMi  tbmiigh  oach  of  theae  kaaor  fwrtiditt  4b*  same  >ob|ect  hh  aem 
al«ay«  ifefiUe.  Whence  I  collected,  that  if  it  should  be  said,  that  oa»  of  tha 
images  proceedcH  from  t!i<>  revert  ion  of  th»*  plain  sides,  the  former  of  thesa 
experiments  woulU  OjicouuiL-uauce  that  asscnioa.  But  then  if  another  ahouU 
darive  the  amae  Aoitt  «Niie4ateiDal  idlaelmi  of  the  auifiwea  of  tbie  body,  eerw 
tainly  the  same  effect  would  not  have  been  found  in  every  one  of  its  fVt$,  bat 
the  double  appearance,  that  was  exhihitod  ia  Uw  aaoaUaat  poftwp,,  wolild  ,haive 
been  multipiicd  la  a  greiUer  balk. 

.Rflfieetion  theralbve  not  aatiafyioig^,  lie  raowrrel  to  rafiMtioii.  Bat  aa  it  ia 
known,  tbatttO  image  can  pass  through  two  diaphanous  bodies  of  a  different 
nature,  but  by  rtfrsction,  and  that  one  image  supposes  one  refraction  ;  It  fol- 
lowtt,  tlmt  it  retraction  were  made  the  cause  of  this  'phenomenon,  there  would 
be  «'  dooble  teteetioii  ibr  a  dooUa  ioMge.  Aad  Ibaeamiidi  aa  Uie  ap^ 
pearances  of  our  Iceland  cr)'stal  are  not  of  the  .same  kind,  but  one  of  them  m 
fixed,  the  other  mo\ing,  we  shall  also  di^ogoish  the  refractions  themselves, 
which  refiract  the  double  rays  arriving  to  the  ^e,  aadiodl  the  one,  which  sends 
aha  fiKOd  inrage  lefiEaelad  to  our  rfgjit,  uaoal  s  'tU  atbar,  «Udi  taMumitaJbe 
moveable  to  the  eye,  unusual.  And  hence,  namely,  from  this  peculiar  and 
notable  property  of  the  double  refractk|a  in  tifisioelsQd^atone,  we  have -not 
scrupled  to  call  it  dtsdiaclastic. 

TliiabeiBffaaiipoaad*  HwiU  notbeianfioMl  tooa^paaty/tbpt/thaae  laro  «». 
fractions  proceed  from  difl'ercnt  principles.  For,  since  it  is  commonly  known 
from  dioptriog,  that  an  object,  by  visual  rays  afiectiog  the  eye,  exhibits  some 
image  on  the  super^ciea  of  ihe  diapbanovs  body,  iwhioh  iaojige  is  single,  aa 
Jong  aafbejopai^daa  iaao,  aad  the  iqi|ier  f|aw«l»nlldio  IfaeJowar^  aa.alacv 
tfa«t  if  the  e\'e  remaining  steady,  the  diaphanous  body  be  moved,  that  image 
«ea)ains  elweyrfixed,  as  long  as  the  object,  whence  it  comes,  remains  unmoved. 
Wkinafbfe  In  tbia  tran^iarent  sabstano^  the  im^  ubich  tfp^tn  fixod  may 
faoeaad  necoiding  tothe^iriinary  ka«/of  vaaal  rafractkm  ;  bat  4bat  which 
move?:,  nnd  is  carried  about  according  to  the  motion  of  thr  ejinplianons  hMy, 

while  the  «hjert  rgmainA  fimivl^  ahoyy      ^tn^f^ial  fcinH       wXractiAn^  IlithcrlO  Un- 
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.  Henee,  thai!  nrigbt  emnine  fhenattweuddiflvmioeoftxrth,  I  put  upon* 
•DOW  object,  as  tlic  point  A,  the  prism  o( double  refracting  crystal  NPKQ|T98| 
(fig.  9,  pi.  13,)  and  the  eye  M,  being  perpendicularly  posited  over  the  uppw 
plain  of  the  prism,  I  noted  whether  there  was  any  refraction  of  the  point  A,  fer 
the  uMial  Uwa  of  refnedoo  teidi  that  there  ia  none.  But  the  perpendtaoW 
ay  of  the  eye  was  observed  to  pass  not  through  the  moveable  hat  the  fixed 
image;  thereby  being  conformable  to  the  rules  of  usual  refraction,  as  strikinrr 
the  eye  unret'racted,  so  ttiat  tlie  eye,  the  image,  and  the  object,  were  seen  in 
the  same  Knew  Bot  when  in  the  same  aituation  of  the  tjt,  theotgect  A  did 
■lao  exhibit  the  other  image  X,  at  no  small  distance  from  the  former  ;  I  took 
notice,  that  this  object  A  was  not  seen  unrcfractcd  by  the  means  of  the  image 
X,  though  the  eye  M  remained  perpendicular  over  the  plain ;  and  that  con- 
aequeatly  thia  onnaml  fefnetion  is  not  anbject  to  the  received  tuom  ofdiop.. 
tries,  which  imports,  that  a  ray  falling  perpendicularly  on  the  auperfciea  of  n 
diaphanous  body,  is  not  refracted,  but  passes  unrefracted. 

Next,  i  so  placed  the  eye  in  O,  that  the  ray  from  the  ot^ct  A,  arriving  to 
the  eift»  might  be  fNurallcl  to  the  tinea  RTand  QB,  of  the  plane  RQTB, 
then  it  appeared  that  the  rays  were  trajectcd  from  the  object  A,  without  re-, 
fraction:  through  the  moveable  image  Q  ;  the  object  A,  the  moveable  imnge  Z, 
-and  the  eye  O,  being  in  the  same  line ;  and  that  the  same  object  A  did  trans> 
mit  to  the  e3Pe  O,  remaiiiing  m  the  nme  portion,  yet  another  apecJesY,  thnwf^ 
the  refracted  ray  AYO.  Whence  it  was  manifest,  that  this  unusnal  refraction 
had  for  its  rule  the  parallel  of  the  sidef  of  this  double  refracting  crystal,  while 
the  usual  refraction  was  directed  according  to  the  perpendicular  of  Uie  super* 
'fidea. 

But  Since  tlie  place  of  the  point,  appearing  through  this  diaphanous  body, 
cannot  easily  be  determined,  as  being  only  obvious  in  the  uppermost  part ;  we 
shall  add  the.way  whereby  we  have  found  its  diversity,  by  drawing  on  the  sub- 
jacent table,  a  ttmight  Ime  through  Uiat  point ;  the  ptaoe  of  which  line  will  be 
determined  by  the  one  eye  through  this  crystal,  and  by  the  ptlier  eye  without 
the  crystal.  For,  in  the  same  figure,  through  the  object  A,  let  be  drawn  on  the 
table  a  straight  Une  fiC  The  eye  being  in  M,  that  double  line  HD  and  IB 
-will  appear,  the  apedea  being  cast  on  the  upper  surface :  And  if  yen  attend  wcn> 
you  will  observe  one  of  the  images,  viz.  the  fixed  HD,  to  be  congruent  to  the 
subjacent  line  BC,  while  the  other,  namely,  the  moveable  El,  tends  towards  R. 
But  if  afterwards  the  eye  be  posited  in  O,  the  same  object  BC,  will  not  only  be 
represented  donblfrby  the  images  KF  and  LG ;  but  also  the  moveable  iina|» 
CL  be  congruent  to  th»  ihfajidr  ttne B  C;  while  the  &md FK  ia  nbt  aO|  boi 
tends  toward^  N.  .    .    .  ■    .  • 
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After  die  author  has  given  ui  these  etperiments,  hemdertiW to  determme 

the  quantity  of  the  refractions  in  this  double  refracting  body  ;  and  be  finds,  after 
tereral  trials,  the  angle  of  indiiMtion  to  the  cDgle  <rf  idiraction  in  this  Icdand 
crystal,  to  be  as  5  to  3.  . 

Am  EjBlract  of  a  Letter  from  a  FrencJi  Gentleman,  concermng a  Wag 
qf making Sea-waternoeet,*   N'  67.  p.  2048. 

* 

'  Mom.  Hauton*s  lecKt  of  making  iea  water  smet,  ooariatsfintina  prccipi- 
tatiod,  made  with  dl  of  tartar,  whwh  he  know*  to  dbmrwith  amatt  chargea. 

*  A«  ■  knowledge  flftlieiiiamwIwRbrliiwIiwawMtwMariMif  bapn^^ 

•f  ihc  utmost  impnrtani-o  to  ncjfjring  m»n,  we  shall  here  offer  some  further  remark*  on  ihiis  mibjeci. 

Sweet  water  m  iy  be  obuiacd  Iroui  salt  water  bjr  two  mciboJs,  by  freezing  such  water,  or  by  di*- 
till'mg  it. 

.  Wfaen  leu  water  it  espowd  to  adegneof  cold  •aawwbatbeknr UMfointatwiudifieih  nvter 
Kanes,  ft*  power  of  boldiag  moriate  of  Mdi  end  other  eeliiieHibttmeetioffllaitai,  {•topettde* 

•troyed ;  i<'c  U  formetlon  the  upper  surface,  whik  the  fluid  portion  und-rr.rntli  SnnnT"s  i  r^ireni rated 
brine.    Tim  ice  when  melted  yields  a  water,  u  lucL  contain*  so  little  suiinc  niatiet  as  scarcely  to  be 
distinguished  from  fretb  water  by  the  taste,  or  indeed  by  chemical  tests.   It  is  evident,  hoP8Wf»  that 
Ihit  niMbod  caik  oai]r  he  retofted  to  bi  cctiain  tatitodoi  or  at  certain  MSMNU  of  the 
The  MiiwnN(hod.tfaei«fa^ 

a  jTr  iper  apparatus)  at  .ill  liillel  and  in  all  sitiutiont,  and,  wh"n  virr  r  c'ly  conducted,  yielding  a  W  iiier 
ai  pore  aod  as  sweet  as  tiut  procured  by  congclAUuii.  It  was  tcinncrly  supposed  that  in  otdcj'  lu  ob- 
tain fieth  water  from  sea  water  it  wjs  iiccc~s:iry  to  add  to  ibis  last,  before  the  diMillation,  calcareous 
earth,  potaah,  or  oaiteia  other  snfattancet,  fortbe  ptRpoeeofaibeoifafaig  iDdifetainiagabiiiiniioaaa  mat- 
ler  wUdh  aU  aea  vaMr  waasuppaaedtaooaadaiBgiealererlcaitfianMf,  aadtowUdiwiaaKflbed 
the  unpleasant  cmpyrcurnatic  taste  of  the  water  distilled  ftotn  it,  e»[)eci;tl!y  if  too  siiong  a  fire  is  em* 
pluycd,  or  the  disiiLlaiioa  is  puabed  tooftr.  Dr.  Jaroca  Lwd,  however,  ims  prtned  iliit  tudi  addi- 
tions are  nseteu,  since  pare 'rain  water  contracts  in  lOce  mannorabamt  i.i>tc  by  ifistillation;  which 
ihowt  that  kkdetivodfiora  the  action  of  the  fleiMtitifX  water  on  the  heated  iiietsUio««iefa.  Thit 
vbagffoeriite  flavour,  howerar,  goes  off,  Ihr  the  noat  port,  on  exposing  the  dntiUed  water  to  the 
iir.  Nothitv  mon"  is  requisite,  then,  for  ohtainiiig  frevh  water  from  salt  w.iier,  tliau  to  be  provided 
with  a  common  itil)  (  or  with  still-iiead  covers  niadc  to  fit  the  co^fiers  used  tor  boiling  provisions  on 
beard  of  ship  ;  and  a  worm  tab  or  cooler  for  condensittg  the  steam.  (See  Dr.  Lind's  Essay  on  pfo> 
■enriiq;  the  health  of  aeamea.  Alao,  the  Appendix  to  his  Essay  on  diseaies  incidental  to  Europeans 
ife  Hot  CUmatoa.)  Some  year*  after  this  discovx-ry  was  made  known  by  Dr  Liud,  [It  would  appear 
bowetrer  that  the  simple  distillation  <il  sei  water,  for  tlie  piir[xne  ol'ixricurin^  fresh  water,  was 
practised  by  Sir  aiciurd  ^lawtcins,  in  the  reign  of  Queen  Elizabeth.  See  the  Bishop  of  Lradalfa 
(Dr.  Wauon  s)  Chemical  Essays,  voL  ii.}  an  improfoment  waa  (uggosted  by  Dr.  Inmif,  n  the 
mode  of  of  dbaiatioa)  wberain  he  tohstituted,  for  the  condensation  of  ibe  ateam,  a  laise  open  pipe 
kept  oooolaBlIf  wet  with  mops,  in  plaee  of  the  small  slender  pipe  poMed  tbimigb  a  tab  itf  cold  water, 
in  lilt  uiual  way.  Tliift,  from  bemi;  ipplicd  to  hirgT  coppers  tliAii  Ifn;  coiim>oii  method  wcr  had  been 
in  the  diatiUation  <?»  sea  water,  yielded  in  a  given  time,  and  with  the  same  quantity  of  fuel,  a  larger 
^^HMi^affiealt  water.  What^ 
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Next  he  dntSIs  the  weter :  to  which  work  the  foimcc  takes  up  iittk  room, 
and  18  toimrie,  that  with  a  very  ltttl»wood  oread  hfl«mdistii24  pateef* 

water  in  a  day  :  For  the  cooling  which,  he  has  this  new  inrcntion,  that  iii- 
•tead  of  making  the  worm  pass  through  a  vessel  full  of  water,  as  ts  theordinarj 
pracUse*  be  makes  it  pass  through  one  hole,  mjide  on  purpose  out  of  the  ship, 
«nd  to  enter  in  again  through  another  t  Sik  tint  the  water  of  the  aaaperlbrma. 
the  cooling  part :  By  which  means  he  saves  the  room,  which  the  common  rc- 
•frigerium  would  take  up ;  as  also  the  labour  of  changing  the  water,  when  tlic 
worm  has  heated  it.  He  then  adds  filtration,  thereby  perfectly  to  oornct  the 
malignity  of  the  wuter.  Hiis  6hrstian  is  made  by  Gic:ins  of  a  pccultir  carth,« 
vvliich  he  mixes  and  stirs  with  the  distilled  water,  and  at  leogtli  SU^«  to  settle 
at  the  bottom.    Paris,  Feb.  22,  1670. 

jtu  Exiraei  qf  another  Later  written  by  the  mme,  oonomng  two* 
ExpermtnU  made  for  fy/ding  ano^ur  Pauage  tf  the  Urine,  fteaufei. 
thelmoumone.   iV*.67»  i».  2049. 

Having  been  not  long  since  em])loyeJ  in  searching  after  the  passage  of  tbft, 
urine  •  in  anima1«,  I  made  for  that  [  crpn^e  a  rlnp  drink  a  i^uantity  of  water^ 
and  thereupon  caused  iiis  ureters  to  be  well  ttcd  about,  jind  emptied  his  bladder. 
After  two  hoars  I  fomid  the  btadder  empty,  and  the  meters  were  opt  tumid!' 
above  the  l^ture.  Surprised  at  that,  I  believed  that  the  cause  inigfat  ooDiist 
in  the  too  much  cooling  of  the  inward  parts,  that  had  ail  this  white  been  ex- 
posed to  the  air ;  the  section  havti^  been  made  crosswise  in  tbe  usual  uianner. 
To  avoid  this  inconvenience,  I  repeated  the  cxperbnent  on  anefher  dog,  by 
causing  a  small  opening  to  be  made  on  each  side,  sufKcient  tO  find  and  to  tie 
the  ureters,  and  to  squeeze  tbe  urine  out  of  the  bladder,  hy  praaring  il  wdtli, 

Wkether  theiliitillLit'>oii  be  made  after  Dr.  Tire's  nivtbod,  or  wilb  tbe  ia9ro.cimp|e  oantriraoce  ef 
Pr.  Irving,  Ibe  ope»t«r  »bould  be  artful  not  to  coQUaue  liw  procoM  tgo  knif,  but  t«  atop  when  tiiroe* 
fiiwilNjoroiilf  two  tlM»  of  die  waiter  sbdl  have  beta  AttOladj  u  ifce  waier  nihil  ii<httis«d  rf» 

terwardi  is  te-i  pvire,  anc!  tlie  br'nc  60inctinrie«  becoaws  lo  ilnrng  at  to  corrvde  dte  copper -boi let. 
[lta[i()car«  from  the  bii>bop  uf  LUudiff'i  cipennicnu  (m)«  hk  ClK-niic*!  £iHys  before  quoted)  that 
the  water  dtttilJed  fn»m  Mit  water  is  not  wboUy  free  from  sjliua  parlides  ;  btit  that  it  probably  coii-. 
trios Ibcm in  ao anail a pngportim at aot  (otqaieiteialabrit/insagreeiisiMs  degree.}  Wbeutos 
noAfiveiseniplojadttlapauilila,  ttpadUfy  towwib  iheaiiiof  tbeeyMraikM.  ifcat  tome  nmfiallB 
acid  may  be  di«engaged,  tbe  action  of  '*  !  Ii  upon  the  metallic  ,  - i;r!i  i*  n'.ust  be  deiiinblo  t  pre, 
veot.  T1m»  might  pefhapa  be  effectctl  uy  ailiiiitgsoini:  jwlash  to  the  sea  water,  before  the  dutuiatiou 
b  htpm.  Tbit  important  inbiect  baa  at  variou*  tiiue  occupiod  the  attention  of  mmy  togeoiouB 
penoni,  (letrenlei^ilMaiiBwmbenof  llieAoyal8ooi«|r>wirtUbaie«i«^ 
Mth,  aoth,  and  €M.  veil.  «f  ihaslkaaMGliOBSi 
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the  hand.  Tins  done,  I  had  these  oi.enlngs  aowed  up  again  ;  and  then  having 
made  the  dog  drink  jjlenty  of  water,  I  left  him  for  nearttirce  hours  in  the  least 
violent  posture  that  iiis  hgatures  would  permit.  Afterwards  having  opened  both* 
the  holes,  tnd  the  bWder  bdng  prctsed  with  the  lMi)d»  Ihero  iwied  oat  of  it 
«  qittnthy  of  wioe,  wA  the  ureters  ^med  to  be  « little  swelled  above  the  liga- 
ture. This  ojK'ratron  was  made  with  great  exactness  ;  but  vet  ns  it  is  of  im- 
portance for  discovering  the  way  of  the  urine,  1  would  have  repeated  it  often, 
ifl  had  not  been  oUiged  hastilf  to  come  ew«y  from  th«  p(aoefiilaere  I  then  mu^ 
ind  I  an  not  at  prewnt  at  leiinn  to  try  ttmtio. 

Cy  the  abundance  of  ff  ooii,  found  under  Ground  in  Ltincolnghirr. 
•  Communicated  by  a  Friend,  well  acquainted  with  that  Couitlry. 

2050. 

That  ftnny  tract,  caHed  the  Tale  of  Axholme,  lying  part  in  linebbuliire  and  - 
part  in  Yorkshire,  and  extending  a  considerable  way,  has  anciently  been  a 
woody  country,  w  itness  the  nbmidunce  of  oak,  fir,  and  other  trees,  of  late  fre- 
quently found  in  the  moor,  wliereof  some  oaks  are  (iye  yards  in  compass  and 
mteen  yards  long;  otben  smaller  and  longer,  with  good  quantities  of  acorns- 
near  them,  lying  somewhat  abo«e  three  feet  in  diepUi,  and  near  tbdr  roots, 
which  da  slill  stand  as  they  grew,  viz.  in  firm  earth  below  the  moor.  The 
firs  lie  a  iuot  ur  18  inches  deeper,  more  in  number  tliau  the  oak,  and  many  oi 
them  thirty  yards  long ;  one  of  them  being,  not  many  years  since,  taken  ap  of 
36  yards  long  besides  the  top,  lying  also  nc»ir  the  root,  which  stood  likewise 
as  it  grew,  having  been  burnt  and  not  cut  down  as  the  oak  had  been  ^ho. 
The  number  of  these  trees  is  reported  by  Mr.  Dugdale,  in  his  book  on  lirain- 
mg  the        in  England,  to  be  so  great,  that  the  nhabitaata  bav^  lor  di^ew 
years  last  past,  taken  up  many  cartloads  in  a  year. 

Of  the  original  overflowing;  nf  this  woody  level  no  account  is  given,  that  f 
know  of.  Even  Mr.  Dugdale  only  says,  that  the  depth  of  the  moor  evinces* 
that  it  has  been  so  for  dhrers  hundreds  of  years,  since  thf  t  eontd  not  grow  to^ 
the  thickness  it  is  of,  in  a  few  ages.  The  cause  thereof  he  concludes  to  have 
been  the  muddiness  of  the  rni5?t;!nt  tides,  which,  flowing  up  t})e  Ilumber  into 
tlie  Trent,  left  in  time  so  much  t^th,  as  to  obstruct  the  currents  of  the  Idle, 
Dbne,  and  other  rivets,  whidi  tfano»  fbwvd  backf  «nd  ov«nifaelaaed:aiat  flat 
eonnHyu. 
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Ofiht  Stone  Quarry  near  Maestrkht.    Communicaied  bjf  a  Permk 
acfptatnted  with  that  Country.    N'  67,  p.  205 1 . 

Tl»erc  is  an  excellent  quarry,  within  cannon  j&hot  of  Maestricht  on  the  ver/ 
brink  of  the  river Maeae,  lying  in  «  hiU,  where  there  ore  about  ^  iathoms  of 
rock  nnd  earth  over  head  ;  the  length  of  the  hill  being  of  some  miles,  extend- 
ing along  the  river  towards  Ltcge ;  and  near  Maestricht  having  in  breadth 
some  hali"  or  three  quarters  of  a  mile,  but  more  farther  off.  This  quarry  has 
one  entiy  towards  the  river,  where  catts  can  pass  with  great  caie»  and  tmloed 
the  atones  on  the  brink  of  the  river,  tlic  qiiarry  within  lying  panlld  to  the 
horizon  or  level,  ^nri  elevritcd  but  very  littif*  nV  nve  ifie  river. 

This  qoarry,  wlucu  iias  almost  undcnnincd  tlje  whole  hill,  affords  one  of  the 
moat  aarprising  protpecta,  when  lighted  irith  many  toichea,  that  one  can 
imagine.  For  there  are  thousands  of  square  pillars  in  large  level  walks,  and 
those  almost  every  where  above  20,  and  in  some  places  many  more  feet  high, 
and  all  wrought  with  so  much  neatness  and  regularity,  that  one  would  think  it 
had  been  made  rather  with  curious  workmanship  for  an  under-gronnd  palace, 
than  that  those  pillars  nnd  gallerres  were  made  hy  quarrieta^  that  did  it  only  for 
getting  stone  to  build  above  ground. 

This  quarry  serves  the  people,  that  live  thereabout,  for  a  kind  of  impregna- 
ble f^reat,  when  armies  march  that  vmy.  For  hnng  acquainted  with  all  the 
ways  in  it,  they  carry  into  it  whatsoever  they  would  have  safe,  as  wdl  thdr 
horses  and  cattle,  as  tlieir  moveable  furniture,  till  the  danger  be  over ;  there 
being  so  much  room,  that  40,000  people  may  shelter  themselves  in  it.  And 
he  that  wouM  attempt  -to  seek  them  out  in  this  vast  wilderness  of  walks  and 
pillars,  without  an  expert  gnlde,  would  not  only  be  in  hazard  of  losing  htl 
way,  but  of  being  knocked  on  the  head  at  the  corner  of  cvpry  pillar,  where  peo- 
ple lurlung  in  the  dark  with  their  carabines  and  fowling  pieces^  would  have  fair 
qyportonity  to  shoot  them  by  the  light  of  their  own  toidies. 

An  Account  of  some  Books.   iV*  67,  p.  2052. 

T.  Tracts  written  by  tlic  Honourable  Kobert  Boyle,  of  a  Discover}'  of  the 
tulmirable  liarefaction  of  the  Air,  even  without  Heat :  New  Observations 
aboat  the  Dmation  of  the  Spring  of  the  Air,  New  experiments  touching  the 
Condensation  of  the  Air  by  mere  Cold  $  and  ita  Compres^n  without  m^chdni- 
cal  Engines;  And  the  admirably  differing  Extension  of  the  Same  Quantity  of 
Air  rarelied  and  compressed.   London,  1  dZO,  in  4to. 

The  mam  drift  of  dieae  excellent  tracts  is,  to  invite  the  curious  to  observe 
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tame  qoantlty  of  mTi  being  sometimes  compressed,  sotnetimes  dilatad,  taij 
change  its  dimensions  to  a  degree  that  seems  almost  to  transcend  the  povwr 
of  nature  and  art,  and  might  be  thought  incredible,  if  it  were  abruptly  pro* 
poted,  or  1^  a  penon  of  only  comaMB  akilt  in  tiicae  mattert. 

It  will  then  appear,  by  the  experiments  and  calculation  made  by  our  noble 
aathor,  that  according  to  the  least  estimate  of  any  recited  in  them,  the  cxten- 
»on  of  tl)e  same  quantity  of  nr  is  as  1  to  2744 :  and  if  instead  of  the  least 
tbera  be  takai  the  gnalert  cKpansion  of  thoair,  bdnf  as  about  laoootol, 
when  the  uncompressed  air  was  highly  rarefied,  that  number  being  multiplied  by 
40,  because  of  the  greatest  compression  of  the  air  effected  by  cold,  will  amount 
to  800000^  for  the  number  of  tiroes  by  which  the  air  at  one  time  exceeds  th« 
iaroe  portioa  of  air  at  anodier  tioM* 

II.  Elements  Gcometrtfc  Planas.  Anthore  ''Egldio  Francisco  dc  Gnrt'irr. 
nies  firuadlenn,  Soc  Jesu  in  Coliegio  Romano  Matheseoa  Profiefsore.  Rome, 

itt  l3mo. 

One  of  the  numerous  deviations  that  have  been  made  from  the  method  of 

£uclid,  in  the  form  of  the  principles  of  geometry. 

III.  Synopsis  Geontetrica;  cum  Tribas  Opusculis,  De  Lines  Siauum  et 
Cydoidet  De  Maximia  et  Mkimit,  Centoriat  Et  S}-nopais  GeonMCHn  Flann. 
AuUl.  Honor.  Fabry,  •  S.  Jesu.  Lugduni  Gslliarum,  l669,inl3mo. 

The  author,  in  this  Geometrical  Synopsis,  has  endeavoured  to  render 
gaometty  clearer  and  easier,  by  delivering  such  demonstrations  as  prove  the 
tfaii^  in  hand  bydhvot  and  inlrimie  principles,  not  andi  as  are  indirect,  and 
leading  ad  atsurdum  et  impossibiie,  whereby  it  is  only  ooododed,  that  the  thing 
cannot  be  false,  but  not  shown  whv  it  is  and  must  be  true. 

IV.  Uiaiogi  Physid;  quorum  Primus  dc  Lununej  Secundus  et  Tertius  De 
Vi  Pereiisnonii  et  Motn;  Quartos  de  Humoris  EtevationeperOsnaUculmni 
Quintus  et  Sextcs  c!e  Varus  Sdeetia.  Anth.  Honor.  Fkbry.  &  Jesu.  Lugdoid 
Galliarum,  ififig,  m  Rvo." 

Tliis  learned  Jesuit  ui  those  dialogues  writes  against  Grnnaidi,  Dorelli,  and 
Montanari,  who  in  several  things  dilfer  from  what  he  has  written:  Against 
the  first,  concern' ng  light,  and  lhat  great  controverted  point.  Whether  it  be  3 
body?  And  whether  reflection  and  refraction  prove  it  to  be  such  ?  &c.  Againrt 
the  second,  about  motion  and  percussion;  where  many  things  ore  discussed; 
as,  whether  motion  be  produced,  or  traduced?  Whether  the  impetus  of  cbe 

•  BonorcFtbri,  a  learned  Jetuit,  wa*  bom  ai  BcUay.  near  Ljroof,  in  l607.    Hewwli  fltasif 
elaborate  works  on  theology  and  philosophy,  beside  the  above  article.    It  has  even  been  laUlhatllS 
^K»vered  iIk  ciiculatioa  of  the  Uood  before  Uanrqrj  but  tlieremepiooft  to  tbecoaliatj. 
▼OEi*  J.  4  A 
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least  body  may  move  the  grettest  body?  Whether  the  force  of  percussion  be  a 
oertniD  action  of  oompression  in  the  impellent  body?   Whttare  theUwt  of  two 

projected  bodies;  equal  or  unequnl;  of  equal  or  unequal  velocity?  Whether 
the  times  of  the  vibrations  of  different  pendulums  are  m  a  subduplicate  pro  - 
portion  of  their  lengths?  Whether  a  body  impelled,  being  reflected  by  a 
springy  and  compressed  body,  restoring  itself,  be  moved  and  csfried  back  with 
that  iinpctns  only  wliich  it  received  froin  the  same?  Whether  a  body  Iiori- 
zontaliy  projected  will  at  the  same  time  come  to  the  ground,  as  if  it  had  of 
itself  fallen  down  perpendicuUuly?  Why  bricks  are  broken  by  the  percussions 
of  a  hammer,  though  they  remain  whole  under  the  weight  efa  vast  and  bulky 
body  ?  And  why  a  hatchet  cleaves  wood,  whereas  a  very  heavy  weight  laid 
on  a  hatchet  6xed  in  wood,  does  not?  What  is  the  principle  of  the  motion  of 
restitution  ?  and  many  mora.  Against  the  third  he  writes,  about  theasoent  of 
liquors  in  slender  tubes;  to  wit,  whether  that  riaing  proceeds  from  tJie  gravi- 
tation of  the  air,  or  from  its  compression  only,  prescinded  from  its  weight  ? 
Whether  liquors  do  rise  equally  high,  in  longer  and  shorter  tubes,  but  of 
equal  bore?  ttc 

v.  Antonii  Mnlinetti,  Phil,  et  Med.  VeneU,  &c.  Dissertationes  Anatomice 
et  PatliuloglcjE  de  Sensibus  ct  eorurii  Organis.    Patavii.  j66o,  in  4to. 

Upon  the  subjects  treated  ot  in  this  worlc  there  is  nothing  suliiciently  inte- 
resting to  be  cxtAMted. 

Extract  of  a  Letter  from  Mr.  Jous  Ray,  Jan.  13,  I67O,  cottcemhg 
$ome  uncommon  Oiteivaliom  ami  Experiments  made  with  an  Add 
JmJmmdinAnU.*  N' €&,  p.2063. 

What  I  now  send  yoa  concerning  the  juioe  of  ants,  I  received  uot  long  since 
from  Dr.  Hulse  and  Mr.  Samuel  Fisher.  The  observations  by  Mr.  Huke 

*  Wtwa  fbe  experiments  of  NMinami  and  others,  itappemtliBttlieaeiddfamf  hp.>  agrc^tam. 
logy  with  that  of  vinegar,  though  in  M>itie  tvipectn  it  it  diHTerent.  It  distolve*  with  k^rr-ui  trfen  etcmcc 
ooral,  chalk,  and  quicklime,  aod  coRcretet  with  litem  all  intocr}-sin).'i,  which  do  iMidclu^uiiu-  in  the 
air.  It  doM  not  precipitate  dhnsr^  lead,  or  tncrcur)-,  from  the  nitrous  acid,  nor  quicklime  from  tlw 
marine;  hence  U  qi|mnlo  have  no  anekg/ with  the  marine  or  vitriolic  acids,  the  first  of  which  con* 
•nmtly  precipllalei  the  metallic  Mlnlloat,  and  (he  other  the  eartfay.  tl  doe«  not  set  upon  tllingi  of 
»ilver,  but,  likf  vcgcl.ib'c  .iclU,  it  touHy  div(<ilve»,  by  the  n^sikt.iiire  nfliMt,  tlic  c.iK  of sihcr  prc- 
dpiUled  from  .iquaiurtis  by  tali  of  uruir.  It  doee  not  disnolvecaicet  of  nocrcuiy,  at  vegetable  acid* 
do,  but  revives  t'lcr.i  :nto  running  quicksilver.  It  acti  very  weakly  on  filingi^of  cafijper,  faiit  perftotly 
diMlvei  Oopfier  that  hai  beea  calctnad  j  the  solution  yields  beautiful  compKt  gieeo  cryilalt.  It  dis- 
aolves  iron  filingi  wilh  violeooe ;  the  mioikin,  duly  evaporated,  thoott  into  cryttalt  more  readily  than 
that  made  in  Jistillcvl  vinrrj.ir.  It  hcarcely  acts  ;it  «11  ii,n;n  filingi  ol  liii.  It  d<ics  not,  iitconJitig  to 
Margnaf,  corrode  filing*  of  lead,  but  diaiolve*,  by  the  at»i«.taiice  of  beat,  tlie  red  calx  of  lead.  It 
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arc  these.  Lately  (says  he)  consulting  Laiigham's  Garden  of  Health,  1  met 
with  this  passage:  Oat  the  flowers  of  ciefaory  «inong  a  heap  of  ants,  and  they 
win  soon  bcc  1 1 1  IS  red  as  blood.  Note,  That  Langham  was  not  the  first  tluit 
made  or  publiblicd  this  observation:  I  find  it  delivered  by  I lieronymusTraj^us 
Hist.  Stirp.  I.  I.e.  gi.  Natura)  oilraculuin  in  hoc  hore  observarc  licet;  siquidem 
cumnto  Formicaran  abditiu,  CRruleam  oolorem  in  rubrum  mutat,  ae  si  terrore 
jllanim  embesceret.  And  before  him  it  was  taken  notice  of  by  Otho  BrunsfeU 
sius,  as  Johannes  Bauhinus  observes.  I  presently  got  some  rt(  liory  flov^ers, 
and  made  the  experiment,  and  find  it  to  be  true ;  only  hu  takes  no  notice  ot  iiiu 
inaiHMr  how  the  floiven  become  stained:  which  therefore  I  now  send  you. 
Bare  an  ant-hill  with  a  stick,  and  then  cast  the  flowers  upon  it,  and  you  shall 
see  tlic  ants  creep  very  thick,  over  than.  JHovr  as  they  creep  they  let  fall  a  drop 
of  Uquor  from  them,  and  where  that  falts  it  leaves  a  large  red  stain.  Some- 
times  they  will  not  discdour  them  immediately,  and  at  other  times  th^ 
will  do  it  in  an  instant.  At  first  I  guessed  that  being  vexed  t  y  stirring  rhpir 
hill,  they  might  thrust  their  sUogs  iato  the  flowers,  and  througii  them  convey 
ihat  acid  liquor:  But  by  bruinng  them,  and  nibbmg  the  exprened  juice  against 
the  flowers,  I  find  tli^  will  be  equally  stained.  It  is  a  thing  wdl  known  that 
ants,  if  they  get  into  people's  clotl  ics,  and  so  lo  their  skin,  will  cause  a  smart  and 
tingliogi  88  if  tbey  were  nettled ;  which  I  conceive  is  done  by  letting  fall  the 
bdbie-mentioned  oortosive  liquor  rsthertfaan  by  stinging. 

To  what  sort  of  liquor  to  refer  thisjuice,  I  know  not  I  dropped  S|»rit  of 
•alt  and  oil  of  sulphur  on  the  flowers,  but  they  did  not  rmise  them  to  change 
colour,  at  least  not  till  the  flowers  were  bruised.  I  likewise  put  salt  of  tartar  on 
them,  and  dropped  thereon  a  little  spirit  of  salt,  whieh  caused  a  soflicient  fer- 
mentation, but  prevailed  not  to  change  the  colour  of  the  flow-ers  in  the  least. 

This  observation  holds  true  not  only  io  dchory  flowers,  but  I  Suppose  all 
others  of  a  blue  colour.    So  far  the  Doctor, 

diMolvea  cine  wUh  vebemeooe,  and  ittoou,  upon  duly  evaponii'mg  tii«  liotution,  into  ioctcgant  cr/staLi^ 
not  at  all  like  tbote  produced  with  distilled  vinegar.  It  seem*  to  have  little  eAct  on  iMOiath,  orm 
segim  of  antiinaiqr,«tiier  in  theirmetallie  fenia,  or  whea  icdnced  into  calces. 

KeumanDliChemtcal  Works,  by  Leu  ;*,  v.  2.  p.  32S,  N. 
Mr.  Ray's  a)rrev[.!0:idcnt  appears  to  have  been  the  tirst  who  pn  ',  r.l  -I.c  existence  <if  .in  .icui  ]i  |i)or 
in  anU,  a  (act  wbicb  wai  aiterward*  oonfirmnd  by  various  cbetuiatv,  aiuuiig  wlwm  N'cumnni)  and 
Mupaf  dewrve  particularly  to  be  aMotioiMd.  Anew  andoxMniive  set  of  experintenti  on  diis  >ub* 
joct  m*  andertakenin  1777  bj  Mr.  Arvidsoo,  wbo,  in  Ut  DisKitatoi  da  Addo  FonotcanuD.  pnb* 
Uabed  that  year  at  Uptal.  endeaf ooraJ  to  filow  that  these  Intecti  contain  a  apecific  anfond  acid,  which 
wan  accordingly  dcuoniiiutcd  the  furmicine,  and  afterward*  tbe_/i/cMiic  acid.  From  r<.-i::_-(it  aad)  >is, 
bowcTor,  it  would  appear  that  this  acid  (aa  indeed  aereral  cbemiitii  lud  lung  suipccied)  i*  not  a  spe. 
cMe  mini  oCMk  but  an  add  agtoeing  in  ha  pnopeitiee  aome  ol  tboae  which  aieobUdaadfiwD 
.  lagilntfe  wifcitiTi.  '*-* "  "j  "  *r*..  a  tatmir-in-* 
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On  reading  these  passages,  I  cjilled  to  roind  an  experiments  tvhich  some  yeiM 
since  Mr.  Suntiel  PislMr  dP  Sfieffield  Inul  midb  ine  Hc^NlIM  Wifb^  Wb.  If 

you  iBtir  a  hetp  of  ant«  so  as  to  rouse  them,  they  xvIT!  tet  fall  on  the  instrument 
you  use  a  liquor,  which  if  you  presently  smell  to,  will  t»vin{TP  the  nose  like 
newly  dbtilled  spirit  of  vitriol.  Giiisidering  this,  and  likewise  that  a  icw  drops 
of  the  69  or  spirit  of  vitriol  will  vbon  tarn  UiabltitA  syrap  of  vteletB  inlo» 
bright  red  ;  and,  as  I  am  credibly  informed,  thejnires  and  tinctures  of  any  other 
flowers  or  fruits  ot  that  or  the  liXe  colour,  I  was  easily  induced  to  think,  that 
this  juice  of  ants  might  be  of  the  snineiiktuM  irith  the  oil  of  vithol  and  other 
acid  spirits.  And  thereupon  I  inquired  of  Mr.  Fhdier,  whalt  trials  he  htdmidfe 
if  It,  who  returned  me  the  following  account. 

A  weak  spirit  of  ants  will  tarn  borage  flowers  red  in  an  instant:  Vinegnr« 
little  heated  will  do  the  Fiie.  Atttsidl^terf  by  themselves,  w'vrrth  water,  yield 
k  'spirit  like  spirit  of  Vinegar,  'Or  rather  like  the  spirit  of  viride  eeris.  tkaifnlt 
into  this  spirit,  or  fnfr  writer,  vAth  the  animals  themselves  bi?intr  :,K'.r>,  miakes  a 
good  saccharum  satumt:  Iron  put  into  the  ^trit  affords  an  astringent  tinctut^, 
and  repetition  a  cirocua  marA.  TMre  \hcchaimfn  tattniii  (hiiis  tnade,  and 
(listil  it,'  and  it  will  afford  the  same  add  spirit  again,  ^hich  the  saceharam 
Siifurni  made  with  vincgrrr  will  not  do,  but  retnrtis  an  inniiinmabfe  nil  with 
water,  and  nothing  that  is  acid.  Saccharum  satnmi  'made  with  viride  auis  does 
the  same  with  that  madis  widi  9fiAt  tif  ants. 

When  you  pdt  the  animals  into  water,  you  must  <it\r  them  to  liliriCe^dlieilfc 
•"gry*  *'"^y         ^P''"^        their  acid  juice.    No  animal  lh;it  we  evey 

distilled,  except  this,  yields  an  acid  spirit,  but  constantly  an  orinotts  :  and  yet  we 
hiive  ifistined  tnanj*  hdthfleshj       and  iristets. 

Extract  of  a  Letter  from  ilr.  Martw  Lister*  J  mi.  25,  1670-71, 
relating  partly  to  the  same  Argument  iinth  that  of  the  fohiK-r  Letter, 
and  altmiing^  to  another  Insect  likety  iv  yield  an  Add  Liquor ;  and 
partly  to  the  Bleeding  of  the  Sycamore.    iV*  68,  />.  2067- 

Concerning  the  acid  liquor  of  ants,  Tlinvevery  lately  received  from  Mr.  Ray 
the  account  sent  liiin  from  Mr.  Fisher  and  Mr.  Jcssop;  whorcui  these  two 

*  Marttn  Llaler,  an  ingenious  nd  ksraed  pftyricin,  and  <ine  of ttatot  aatuialhlad:  the  IfA 

cenlanr.  was  bom  !n  BucklDgbanulnre  la'l^.  'iftHl'b  Mid 'to  hare  been  edmladimdarhl«<gMt 

UDcIc  Sir  Mj.-Iui  Lister,  Knt.  pliysici.in  in  ordinary  to  Clurlc?  the  Ursl,  aiid  pre»ident  of  the  CoWege 
of  Ph/iiciam.  He  was  afierwardg  teat  to  St.  Jobn  :«  Coilege,  Camhridge,  >»heTe  he  ttxik-hiafitat 
dcgrac  !n  arta  is  l65B.    He  proceeded  to  the  degree  of  M.  A  in  1(i»-2,  and  stppiying  hhiueif  de*^ 
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rrntlpmen  make  this  further  inquiry,  whether  there  be  any  other  insect,  or 
animai,  Hesh  or  fi»h,  that  m\l  aftord  an  aad  juice  j  as  they  have  with  great  in- 
dustry tried  many  species  nnongst  insects,  and  other  mtiiBiiU,  wHboot  dJs- 
covering  the  like  acid  liquor.  I  am  of  opinion  there  are  ;  and  a  ready  way.lo 
find  such  out,  may  be,  that  having  observed  that  an  ant  bruised  and  smelt  to 
emits  a  struige  fiery  and  piercing  odour,  iike  the  leaf  of  the  herb  called 
flaamittla,  hrakM  at  one**  aiottrfla ;  bj  thia  nenii  I  have,  moe  Mr.  Ray  put 
the  question  to  me,  found  an  insect  which  I  suspect  may  yidd  an  acid  liquor 
well  as  the  ant  j  and  that  is  the  lang  and  round  bodied  red  coloured  julus,  • 
distinguitlied  from  all  other  multipeds,  as  their  innumerable  le^  are  as  small  as 
lliiir,  and  wMle,  and  in  going  they  nove  like  -ivwaB  ;  not  rare  among  dry  rub* 
'biih  ;  no  acolopendrn,  k  being  a  harmless  inseot,  and  that  armed  with  danger* 
OUR  f()Fcipi»«.  The  hndy  of  this  iiilus  being  bruised  strikes  the  n<»tri!s  pun- 
geiitiy  i  but  1  have  not  yet  had  an  opportunity  to  furnish  myself  with  any  quan- 
tity eflhamftr'fiirtlMrtriib. 

As  to  the  bleeding  of  the  sycamore;  the  last  year  I  wintered  at  Nottingham, 
where  I  pierced  a  sycamore  about  the  beginning  of  November ;  the  turgescenoe 
of  the  buds  inviting  nie  thereto,  «ad  «ome  hopes  of  improving  tiie  notion  of 
iwtallerMeadtap,  sio4Hq)|%dlMe«er«lby  Mr.Wni^  THa 
aoceeeded  so  well  with  me,  that  I  afterwards  engaged  myself  in  keeping  a  journal 
^Aianoiighattt  the  wbole  winleri  froatwhiohl.mi^  s^i  i.  lEfaat  the  uroBodad 

be  sv  ttlc  l  ^11  ]^70  «f  York,  wlicrc  fcc  fc41ciweil  hit  pmrewiao  many  ^Mra  with  much  reputation,  and 
■  at  (he  aaoM  liioM  look  all  opportuaitiaaof  praMcutiag  bU  numdm  ioto  mkns  branche*  of  lutund 
'liMofy.  the  itaiy  armyqBMei,  iK.  Ha  ms  a  baoalMtar  l»  the  Aihnaohi  UaMBn  at  OdbaA. 
vhieh  I>e  eorkbed  witli  Kveral  alttti,  ooiru,  fee.  Ice,    He  becme  ■  fbHow  of  the  Royal  Society, 
-aad  in  tSt*.  ntaorlog  to  LotMkM,  'wa*  cMOted'IXKtor  of  Fbjpsic  by  diploma  at  Oxford,  by  tbc  re- 
■—limaadalion  of  the  Chancellor  hirBsclf.    Soon  at'lrr  thif  he       clfxled  fellow  of  tha  Caltegc  of 
flqrMcian*.  In  16$^  be  attended  ibe  £arl  of  Fonland  ia  bia  embiaay  from  JUag  WiWara  to  lbs 
caiBtafltaiieB.  OnbbnlHnfcepAlidwdlriiJWii^liifM,  awoifcof  iliri^ 
ridiculed  by  Dr.  King,  ia  a  papor  entitled  A  Journty  to  iMiton.   In  1709  he  was  appointed  pliysi- 
«HU  lU  ordkoary  to  Queen.  Aniic,  in  wiucb  pott  be  conluaued  to  till  deMb,  wbidi  hiippctM.-d  Ln  17 1  !• 
12.    Litter  was  the  aotbor  of  several  voy  iogeoiotu  aodleaiped  workt,  viz.  I.  HUtoricc  Animalium 
Aitg^  tru  tnttttm,  4rc     8.  2.  Ooetfu^'  Hitt^rim  bmctunm  OBa-aarit,  Ifias.  a>  Jk  iMtiku 
nwlltiallia.         ICU.  .4.  gsrwHilfM  J<wlii>iaa,^ia>fwlhCWWi  ^thr,  i6H.  CbcMww 

et  Limatnm  fxdcilaiij  Anatomka,  \€^5.   6.  C<mchyliorum  Wiw/liill aftfWflM fl|H  Minijlrfiu 
mica  tertia,  iG  S.    7.  EjtcrcUalUMe*  Medicinala,  ij^c.  l€SI7. 

llie  mott  celebrated  pMdactloit  bowrver  of  Dr.  Utter  ii  Jiia  ^^npiii  CoBciftiorvm,  wbiob.  tbotigh 
>atai«ly  oomiatiitf  ef  ptatea  wkbibefa' ia«citpiMw,aa(iy  ba  avMUcnd^bjrArtbebiiiaraikoattw 
■oRqectattbe  poiador  ha^iealioB,  cratainniK  dniMt  all  tbe  tben  laowa  aMb,  ascanlalyre. 
pTf'prtcd,  anJ  not  in-i  cf  iously  arranged.    The  platci  werp  i  r^jT-vrd  by  hii  two  Jaoghtcn  SfianDV 
and  Anna  Liater.   In  lite  diflerant  copiei  of  thit  'woirli  are  oUervfd  some  occanonal  Vttiaiisnii 
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tycamom  never  Med,  dther  in  November,  Deeerober»  J«niuufy,  Peibruwy,  or 

Marcli,  (which  yet  they  did  above  40  several  times,  thnt  is,  totally  ceasing  and 
then  beginning  anew,)  unless  thcie  preceded  a  sensible  and  visible  frost;  fori 
had  no  oilier  way  of  recording  the  temper  of  tlie  air.  2.  That  the  frost  did  not 
alwajs  set  a  bleedmg  the  wounds,  which  were  made  bdbve  It  came,  though 
sometimes  it  did  ;  but  upon  its  brenklnp:  up,  or  very  inucli  relaxinpr,  the  wounds 
cither  made  in  that  instant  of  time,  or  many  months  before,  never  failed  to 
bleed  more  or  less.  3.  That  particularly  on  the  breaking  up  of  the  two  great  and 
long  froats  (the  first  of  whkh  happenel  on  the  3d  of  Jrauary,  theaecond-about 
the  r2th,  13th  and  14th  of  February,)  nil  the  wounds  ran  most  plentifully  :  so 
that  such  times  may  be  considered  as  the  most  proper  season  for  gathering  great 
quaotttiea  of  juice  fiom  this  tree.  Removing  into  Craven  the  latter  end  of 
March,  and  thence  to  London,  my  journal  was  diaoontinned ;  I  had  yet,  upon 
my  return  from  London  to  Craven,  some  leisure  to  prosecute  it.  Tiiose  which 
I  wounded  the  latter  end  of  May  did  not  bleed,  either  in  the  remaining  part  of 
that  month,  or  the  following  months,  June,  July,  but  had  the  orifice  of  the 
wounds,  made  with  a  small  augur,  quite  grown  up,  ao  as  acarody  to  admit  a 
pigeon's  feather.  Wherefore  on  the  30th  ol  July  1  cut  out  a  square  piece  of  about 
two  inches  of  the  bark  of  a  large  and  well  grown  sycamore,  alx)ut  my  height  in 
the  body  of  it :  Tbia  wound  began  to  ran  the  next  morning  about  lune  o'doek, 
ao  as  to  drop,  and  that  waa  all,'  and  dried  up  by  eleven  in  the  morning.  I  made 
a  sitnilur  cut  in  a  young;  sycamore  on  the  8th  of  August;  which  bled  the  next 
morning,  but  stopped  betbre  nine  o'clock.  It  did  so  for  two  or  three  days,  but 
then  totally  drying.  Afterwarda  removing  to  York  the  first  of  November,  I 
here  pierced,  and  otherwise  wounded,  two  sycan^urcs :  but  I  have  not  perceived 
that  they  have  stirred  to  this  day.  Since,  Mr.  Kay  has  assured  me  that  those 
of  Warwickshire  bled  the  l6th  of  November  last  past  copiously ;  and  since  the 
wa]nut>tree  alao. 

Extract  of  another  Letter  from  Mr.  Rav,  of  Feb.  8,  iGfO-l,  cot^ 

tabling  soj'k'  Experhnents  alxjut  the  Bleeding  of  the  Sj/arrnore,  and 
other  i  'z  ees ;  as  aiw,  a  comiderabie  Note  JPjJNr  about  the  Mul' 
berry  Tree.    N'  68,  p.  9069. 

Concerning  the  bleeduig  ol  the  sycamore,  let  me  acquaint  you  with  the  fol- 
lowing experiment.   On  the  first  inat.  it  iroBs,  the  wind  at  north ;  the  fivat 

and  wind  continued  (some  little  snow  and  rain  falling)  the  2d,  3d,  4th,  5th, 
6th,  until  tlic  7th  in  the  morning,  when  the  wind  came  about  to  the  south- 
east, and  the  weather  broke  up  fast.    The  sycamores  bled  uul  ail  lius  while. 
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bat  the  7th  about  noon     trees  of  that  kind  faM  vcfy  fredy*  boib  aitbe  twljp 
and  body,  and  I  struck  above  a  dozen. 
At  Ihii  critioil  MMon  I  «as  willing  to  repettthe  experimont  on  other  tree*  t 

and  to  this  end  I  forthwith  Struck  the  ha«thorD»  hazel,  wild  rose,  gooseberry 
bush,  apple  tree,  chrrrv  tree,  blatlier  nut,  apricot,  chcrrv-I.uirel,  vine,  wal- 
nut i  yet  none  bled  but  the  last ;  and  that  £untly  in  comparison  of  the  sjrca- 
more.  This  !•  oonwoant  to  oar  Ibrmer  ezperimenti :  and  if  it  did  happen  that 
these  sycamores  bled  not  all  this  winter  before  at  the  wounds  made  the  first  of 
November,  I  now  think,  thnt  if  new  wounds  had  been  still  made  at  every 
break  of  frost,  some  signs,  at  least  of  our  Yorkshire  bleeding,  might  have  be«u 
«Bscovered  before  now. 

In  all  the  monuments  of  the  ancients,  collected  by  the  great  iodustiy  of 
Finy,  I  find  but  few  instar>ces  of  this  nature.  Amongst  those  few,  one  is  re- 
gistered with  two  ur  three  remarkable  circumstances  to  our  purpose.  He  tells 
iiij  that  tbephysiciana  of  dd,  when  tfiey  had  a  mind  to  draw  the  juice  of  the 
nratberry-tfee,  were  wont  to  strike  it  skin  deep  only,  and  that  about  two  hours 
after  sun-rise.  Thi*experiment  is  twice  mentioned  by  him,  and  in  both  places, 
as  a  strange  phenomenon.  We  might  make  our  comment  upon  the  places, 
bat  for  this  time  are  content  only  to  transcribe  the  texts.  Ub.  16.  c  88. 
Mirum ;  hie  (cortex)  in  Moro,  Medicis  soccum  quaerentibus,  feri  hor&  diet 
secundS,  lapide  inciissus  manat,  altius  fractus  siccus  videtur.  Lib.  23.  c.  J, 
Mora  in  /Egypto  et  C)'pro  sui  generis,  ut  diximus,  largo  succo  abundant, 
aummocortioedcsqaamato,  altiore  pla^  siccantur ;  mirabili  natoiA* 

Some  Observations  cnncrrning  the  Variety  of  the  Running  of  Sap  in 

IVeex,  rompnrcil  irit/i  a  ff  'cnther  Glass ;  made  in  .ipril,  I67O. 
ff'  it/i  some  Hays  of  ordering  Birch  If  ater.    By  Dr.  Bz.  Tosge. 

■  JV»  68,^.2070. 

I  am  this  day  very  much  confirmed  in  my  apprehension,  that  trees  and  other 
plantsi,  if  we  could  contrive  them,  as  I  have  projected  in  my  Sap-wiser  to  that 

pnrpo«!e,  mnild  far  hc-tlcr  indicate  the  aUcration  of  wcatlior,  as  to  heat,  cold,, 
moisture,  drought,  than  any  weather  glasses  1  have  yet  tried.  For  though 
my  weather  glasses  oontinoed  at  the  same  station  all  this  day,  (April  is)  my 
trees  have  altered  their  temper  so  much,  that  34  of  them  which  ran  tolerably 
this  forenoon,  yield  not  a  pint  of  sap  thi^  afternoon  ;  and  thoagh  one  of  them 
ran  the  most  part  of  the  day,  the  rest  ceased  about  one  or  two  o'clock  in  a  lair 
dear  snn-sbiny  season^  retarded  only  by  a  western  wind;  though  that  be  re- 
puted mild  ami  cherishing. 


♦ 

Thetft  tTMt  nm  •bove  two  qiurts  in  the  moming.  TlMwe»thergkMoo»- 

tinues  the  same,  viz.  about  11  inrhrs  ^vatrr,  tlir^r  two  (^svs.  T!iurstlay  tlie 
1 4th  it  was  s>f  only.  FHday  the  I6th,  weather  glass  at  uoon  was  advanced 
from  0  to  lOi,  yet  the  quantity  of  fainh  water  thia  day  exceeded  my  former 
from  these  tceea,  for  I  bad  above  24  qiiarti  before  noon. 

But  for  cold,  I  find  that  the  air,  whoieay  wliifltiig  Uut  of  Cold  wiodatinb 
•tays  my  birches.   1  want  a  wind-  fane. 

Satnnlay  die  ifith,  theie  94  Urbheei  began  to  ran  ptewotly  after  soo-iia^ 
and  run  aboat  thtee  quarts,  ancl  oeaaed  about  two  o'clock  in  the  afternoon, 
having  till  then  continued  to  run.  Sunday  the  17th,  it  rained  so  tli.it  we 
could  make  no  observations  what  sap  these  trees  might  spend  (  neither  did  raia 
and  all  tmovnt  to  much  above ■  gallon  and  a  half.  Monday  the  I81I1  tlicy 
ten  until  noon.  Tu^day  and  Wednesday  the  19th  ami  -lOth,  wherein  wae 
expected  grestf^r  <if(^rf  of  sap  after  the  rain,  the  trees  gjjent  not  a  drop.  Sn~ 
tarday  the  23d,  my  weather  glass  stood  at  7-^,  it  being  a  rainy  and  boisterous 
moratnf,  therein  not  allaying  the  wind.  At  $  o*dock  of  tlrat  fiiraioon,  my 
birch  water  worked  in  the  barrel  perse;  Which  seems  t^  verify  Mr.  Souton'e 
rel-ition  from  liis  brother,  a  Swedish  merchant,  importing  tliat  birch  water  in 
Sweden  works  alone  ;  perhaps  collected  in  great  qoantity.  Only  i  put  a  very 
few  clovei  into  my  sap.  Boiled  to  »  tlnvd  or  feH,  it  keeps  nrell,  especially 
when  boiled  with  the  hude  or  apriga  of  tl»  aaoe  tme^  as  I  biwe  beat  in- 
Ibrmed. 

April  16,  17,  18,  in  the  year  lo^o,  birch  sap  mixed  with  rain  water  the 
tree,  fermented  with  rosemary  sprigs  steeped  in  spirit  of  wine  x  wbidi  wanned 
the  stomaoh  es  strong  wine,  and  jkutd  the  psJete »  though  the'  taste  in  itm 
Booth  was  aomewhat  waterisb* 

J  Letter     Dr,  ToseSt  iAoui  the  retar^ihig  the  Aseeat  of  Sap  ; 
with  tome  other  Qmtms  rehHng  to  that  Sti^ct,       68,  p.  SOTS. 

tmA  nlj^  Sir  Robert  Moray  did  me  the  favour  to  acquaint  me  in  discourse 
with  some  patticulara  aboot  the  gathering  of  sap  in  froit  trees,  and  the  retard' 

ing  the  ascent  thereof ;  which  he  had  received  from  an  f^rninent  planter  in 
Glocestersbire :  conoeming  which,  I  tbot^t  it  fit  to  communicate  iocQe  re> 
.flections  of  mine. 

It  was  proposed  to  me  by  wsy  of  quere ;  How  to  gather  every  drop  of  sap 

that  should  rise  in  any  fmit  tree?  This,  I  s-i'l,  I  thought  not  feasible,  by 
what  I  had  hitherto  cxperienoedj  though  deserving  oC  £vtber  inquiry  here- 
after. 
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^ome  further  Inquiries  hy  Dr.  Tongue,  covcrrmn^r  fhc  Running  of  Sap 
ut  D  eet;  the  keeping  of  such  Sap,  and  hreirtng  with  it ;  a  way  of 
eokmring  qf  Leaves,  Fruit,  &c.  As  also  about  multiplying  Crab- 
Ooch,  and  propagating  Treet  by  Layers,  &c.   iV*  6a,  p.  2074. 

GontaiDiog  queries  only,  without  answers  or  any  infonnatiDii  wliatever. 

An  Account  of  two  Books.    N"  (i8,  p.  'iOJJ. 
I.  Miscellanea  Cunusa  Medico>Physica  Academiae  Naturae  Curiofiorum.  Lip- 

Tills  is  a  work,  very  lately  begun  in  Gemrany  by  a  socict)  ot  ingenious  phi- 
losophers, called  Academia  Naturae  Curiosonim  (an  academy  of  curious  inquirers 
into  nature)  which  some  years  ago  established  thcinsclvcs  in  that  country,  with  a 
design  chiefly  to  improve  physic  and  aatnral  philosophy.  Fbr  which  purpose 
they  have  undertaken  cach  of  tlicm  to  consider  and  write  upon  determinate 
subjects,  thereby  to  penetrate  into  the  nature  and  qnnlities  of  particular  bodies, 
as  of  the  vine,  tobacco,  aloe,  scurvy-grass,  worrawood,  scurzonera,  St.  John's 
wort,  iron,  hfaas,  th«  unicora,  die  stag,  cnba,  the  Uood>stone,  eagle-stone* 
musk,  civet,  amber,  &c  Besides  which  they  have  attempted,  in  the  manMr 
adopted  in  France,  Italy,  and  England,  to  w  rite  nnci  publish  Ephemcrides,  or  a 
Journal,  or  Transactiuna  of  a  philosophical  Nature,  intending  therein  to  pre- 
aent  the  cnrions  yeaHywi^  raeh  medical,  anatomical,  hotanical,  pathological, 
chirurgical,  therapeutical,  and  chemical  observations,  as  they  shall  by  tlieir  cor« 
respoadenoe,  either  with  the  physicians  and  philosophers  of  their  own  body  and 
nation,  or  with  those  of  other  societies  and  countries,  procure  and  digest.  And 
of  diis  we  have  a  speeinMn  in  the  book  of  which  anaoeoantis  now  to  be  given, 
out  of  the  copy  which  was  sent  by  the  learned  Dr.  Sacks,  (a  member  of  that 
body)  to  the  editor.  In  it  are  contained  160  obsen'ations  and  ig  plates,  being 
the  sum  of  what  ihcy  have  collected  for  the  first  year,  1670.  '  , 

1..  A  relation  of  snakes  kept  tame.  2.  A  memoir  to  prove  that  part  of  the 
chyle  is  by  the  thoradcdoct  oomv^cd  into  the  subclavian,  and  so  into  the  cis- 
tern of  tiie  breasts,  whence  by  certain  pipes  it  is  carried  into  tlie  girinds  or  ker- 
nels, there  to  be  elaborated,  either  for  the  aliment  of  the  breasts  themselves, 
or  the  food  of  foetiiaes.*  3.  An  ohaervation  of  a  polygonum  cooctferum.  4.  A  de- 
scription of  an  anti-pleuritic  medicine  made  of  the  rinds  of  the  longer  sort  of 
Italian  pumpiuns,  boiled  in  very  old  oil  of  olives,  and  strained  through  a  sieve. 
5»  A  description  of  a  remedy  for  an  atrophy  of  the  eye.  6.  A  narration  of  a 
aerpent  petrified  In  the  stomach  of  a  stag.    [A  be«wr  atone  having  a  leif  entiqe 

*  AoiiHiiaaiicdwfor.  8csiigleatp.526or(bisvdaiwtiribeA!bnd|piiiBB|. 
VOL.  I.  4B  . 
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'ippefcrtmott.]  y*  An  account  of  a  hohky  substance  growia  oat>  iMit  tiM  bat  H» 

short  ribs,  to  a  considerable  length,  resembling  the  horn  of  a  youn^  deer.  8.  A 
way  of  making  a  person  bom  deaf  to  hear.   g.  Of  an  egg  naturally  bred  in  aa 
egg;  ofstones-natntslly  found  iocloded  in  stones,  &&&e.   J0i;Ofa  diild  bom 
dropsical.    11.  Of  a  child  of  one  year  old  so  diseased  vrith  the  hydrocephalus, 
that  when  opened  there  were  taken  out  of  his  head  36  oxmces  of  clear  but  snltish 
water.    12.  Of  worms  let  out  by  veaeaectioii  and  urine.    13.  Of  the  periodi- 
cal head>ach.    14.  An  obsemtion  oonoeming  the  Vincetoxicuin  or  swallow- 
wort,  and  its  use  in  ecrophula  anddropeies.         Of  a  foetus  tinged  yellow  by 
saffron  in  the  uterus.    l6.  Of  several  stones  come  away  together  with  iha  blood 
of  a  man  72  years  of  age,  when  blooded  in  the  arm.    17.  Of  a  sort  of  craw- 
fish, which  taste  bitter  when  boiled.    16.  Of  a  ftune  broken  out  of  several 
•  stomachs,  ami  burning  like  spirit  of  wine,  both  in  dead  animals  and  living  men* 
iQ.  A  wny  of  dwaifing  men,  by  anoititinp;  their  back-hones  in  their  very  infancy 
with  the  grease  of  moles,  bats,  and  dormice;  together  with  an  intimation  of  the 
art  used  at  Bononia  to  dwarf  their  dogs,  byof^en  washing  (from  the  lint  dqr 
they  arc  whelped)  thdr  feet  and  bsck^bone;  thereby  drying  and  hardentf^  thoaft 
parts,  ant]  so  hinderiiig  their  extension,    an.  An  abscess  in  the  abdomen  cured 
by  an  incision  made  about  four  inches  under  the  ribs.    21.  Of  man^odd  exam- 
ples of  women  and  men  greedy  to  eat  very  atrange  things.   22.  Of  making 
chylous  water,  with  any  disease  in  the  kidneys  or  bladder,  in  an  atrophy  of 
the  whole  body.    23.  Of  an  American  aloe,  planted  in  Silesia,  and  remaining^ 
stcril  for  31  years,  but  after  lliat  time  shooting  out  very  many  branches  and 
flowers;  its  chi6f  stem  18  feet  high,  bearing  21  branches,  whereof  some  had 
above  2CX)  flowers.    24.  Of  two  rare  symptoms  about  the  sight.    25.  An  ob- 
servation of  a  musrtii  terrcstris  (ground  mo'-s)  wliicfi  beinfrpnthered  in  August 
and  September,  and  reduced  to  powder,  fulminates  when  held  or  blown  into  a 
flame.'  2d.  Of  a  nobleman  in  Silesb,  who  was  so  strong,  that  with-his  hands 
alone  he  could  break  a  horsc-shoe  and  a  rix-'doltar,  and  bold  at  one  and  the 
same  fitne  three  men,  two  utuler  his  arttis,  and  onebv  bi^  teeth  fastened  in  his 
clothes,  &c.  &c.  27.  Of  a  bezoar-stoneencompassing  a  dan,  found  in  llic  emperor's 
repository.   28.  Of  eels  bang  viviparous.   29.  Of  an  hermaphrodite  stockfish, 
liaving  both  melt  and  rowe,  as  also  of  two  crocodiles  of  boih  sexes.  30.0fa 
strange  antipathy  to  music  in  a  man.    3  1.  Of  light  inbred  in  the  insect  called 
Scolo|>endra,  shiumg  in  the  dark,  and  sparkling  when  compressed.    32.  bevcral 

observations  concerning  the  milk  diet  against  the  gout.  33.  Of  mercuiy  crouded 

into  the  crural  vein  of  a  dog,  to  the  quantity  of  half  an  ounce,  willKiut  ttiy  hurl 
.appearing  in  the  animal.   34.  Of  a  jasper«8tone  worm-eaten.. 

& 
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II.  Phjsu  a,  ID  decern  Tractatvis  Duln^^Uj  4m^*  HonoratoFabri,  S.  J,  Log- 
duni  Galliarutn,  I  66q,  m  4to. 

Of  this  vast  work  thf  aathor  pnbltfhe^  Ad*  i660,  at  Fatiit  tln>  tveatises;  (he 
first,  De  Plantis  ct  Oeneratione  Animnlium:  the  latter,  Dellominc;  b\  a  kind 
of  tclrogtad»  ixieU)pd  opposing  tbe  order  of  publishiog  to  U)at  of  composing; 
ibr,  wh«KU  in  the  composition,  he  proceeded  Aom  the  simpler  things  to  the 
inore  oomplex,  in  tb^  publication  and  commiiaication,  he  thought  fit  to  produce 
the  sum  of  all  nature,  that  elaborate  piece,  man;  in  whom,  besides  the  sensi- 
tive and  veg^^ble  f3ciil|ies»  afid  ilie  poyvcrs  of  mixts  and  the  elemeott  comiqon 
to  all  bodies,  there  fhines  out «  aupefeminent  principle,  the  ntional  aoul.  Ip 
the  pvciicc  the  author  gives  an  aocoont  of  the  method  uaedb/  htm  in  this  whole 
tvprky  atyl  of  hi«  performance  in  thw  very  fpliu»9. 

r  0»  VOLpMS  ftf*f(  P)r  TfiX  OBIfiHHAb. 


ji  Solution,  given  by  Mr.  John  Collins,  of  a  Chorograpkical  Problem, 
p  ofmal  by  RtcudRD  ToirsLEr,  Esq.  p.  2093.  rol.  FI. 

Problem.  The  (jistances  of  three  objects  in  the  same  plain,  belnp  piven,  as 
^^,C;  tl)e  angles  piadc  a  fourth  p^ce  in  the  same  plain,  as  at  b,  are  ob- 
aeored.  The  dutanc^  Seo^  the  place  of  obaervation  ta  the  leqieetive  objepta  are 

required. 

The  problem  has  si;i  cases.    5ee  pl*  13,  fig.  10,  11,  12,  13,  14,  15. 

Case  /.—If  the  station  be  ta^en  without  the  triangle  made  by  the  objects, 
hat  in  one  of  the  stdes  thereof  produfxd,  as  at  S,  in  fig.  lo,  find  the  angle  AC8; 
then,  in  the  triangle  ACS,  all  the  angles  and  the  side  ACaceknown,  wheooe 
either  or  both  the  d^tances  SA  of  SC  m^y  b^  fopnd. 

Qffg  //. — If  the  station  he  in  one  of  the  ^des  of  the  triangle,  asatS..  in  fig. 
11,  d^en  having  tlie  three  sides  AC,  CB,  BA,  given,  find  the  angle  CAB; 
then  again  in  the  triinirle  SAB,  all  the  angles,  and  the  side  AB  are  known, 
whence  may  be  found  either  AS  or  SB,  geometripallyj  if  you  make  the  angle 
CAD  equal  to  the  dMerved  angle  CSB,  and  dnnr  fiS  parald  to  DA,  you  de- 
termine the  point  of  station  S. 

Case  III — If  the  three  objects  lie  in  a  right  line,  as  ACB,  fig.  la,  suppose  it 
^ofif  a^pd  that  9  circle  jjasses  through  the  station  S»  and  the  two  exterior  ob- 
jecta  A|  then  ia  the  angle  ABD  equal  to  the  obaerved  angle  ASC  (by  2  J  of 
the  3d  .bopjk  of  Euclid)  insisting  on  the  same  arch  AD:  and  the  angle  BAD  in 
]|ke  dumner  equal  to  the  ohaerved  angle  BSC)  by  thit  meaBa,the  point  Dia 
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diteAniiied.  J«a  IK;  and  pradvee  the  tames  then  a  ante  pM^t^thv^^ 
points  ABD  intenectt  DC,  produced  at  S,  the  place  of  station. 

Calrulfitim.  In  the  trianple  ABD,  nil  tlif  angles  «nd  the  side  ABare  known, 
wliencc  may  be  found  the  side  AD.  1  hen  lu  the  triangle  CAD,  the  two  sides 
C  A  and  AD  are  known,  end  thdr  contained  an|^  CAD,  whence  may  be  loand 
thp  nngles  CDA  and  ACD,  the  complement  whereof  to  a  semicircle  is  the 
angle  SCA;  in  which  triangle  the  angles  are  now  ail  known,  and  the  side  AC; 
whence  niay  be  found  either  of  the  distances  SC  or  SA. 

Cue  IF. — If  the  station  be  without  the  triangle,  as  fig.  IS,  made  by  the  ob* 
ects,  the  sum  of  the  angles  obser\'e(l  is  les?  thnn  four  right  angles.  The  con- 
struction is  the  same  as  in  the  bst  case,  and  the  calculation  likewise  ;  saving 
that  you  mast  make  one  operation  more,  having  the  three  mdes  AC,  CB,  AB, 
thereby  find  the  angle  CAB,  which  add  to  the  angle  EAD,  then  you  have  the 
^wo  sides,  viz.  AC,  being  one  of  the  distances,  and  AD,  found  as  in  the  former 
case,  with  their  contained  angle  CAD  given,  to  find  the  angles  CDA  and  ACD, 
Ae  oomplement  whereof  to  a  aemidrde  ii  the  angle  8CA|  now  in  the  triangle 
SCA,  the  angle  at  C  being  found,  and  at  S  observed*  the  other  at  A  is  likewise 
known,  being  the  complement  of  the  two  former  to  a  aemicircle,  end  the  aid 
AC  given ;  hence  the  distances  CS  or  AS  may  be  found. 

CaM  Fii-At  the  place  of  station  be  at  tome  pomt  witfim  the  pJaih  of  the  tri. 
an^e,  at  m  fig.  14,  made  by  the  three  objects,  the  construction  and  calculation 
is  the  same  as  in  the  last,  saving  oti1\  that  instead  of  the  observed  angle  ASC, 
the  angle  ABD  is  equal  to  the  oomplement  thereof  to  a  semicircle,,  to  wit,  it  is 
equal  to  Uie  angle  ASD;  both  of  them  insisthigontheiBmeardi  AD}  nidm 
like  manner  the  angle  BAD  is  equal  to  the  angle  DSB,  which  is  the  comple- 
ment of  the  observ  ed  CSB,  and  in  this  Gsse  the  som  of  the  three  angles  ob« 
served  is  equal  to  four  right  angles. 

In  these  three  latter  cases  no  use  is  made  of  the  ang|le  observed  between  the 
two  objects  A  and  B,  that  are  made  the  base  line  of  the  construction  ;  yet  the 
same  is  of  ready  use  for  finding  the  third  distance  or  last  side  sought,  as  in  the 
4th  case,  in  the  triangle  SAB,  there  is  given  the  distance  AB,  its  opposite  angle 
equal  to  the  sura  ofthe  two  observed  angles,  and  the  angle  SAB  attained,  as  In' 
the  4th  case  ;  hence  the  third  side  or  last  distance  SB  may  be  found. 

And  here  it  may  be  noted,  that  the  three  angles  CAS,  ASB,  SBC,  arc  to- 
gether equal  to  the  angle  ACE;  for,  the  two  angles  CSB  and  CBS  are  equal 
to  ECB,  as  bdng  the  complement  of  SCB  to  two  r^fat  anglesi  and  the  like  in 
the  triangle  on  the  other  side.    1"  i  p  i ,  ?x  <• 

Caxe  FI. —  If  the  three  objects  be  A,  B,  and  the  station  at  S,  asht  rore,  it 
may  happen,  according  to  the  former  constructions,  that  the  paints  C  and  U 
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nmf  fill  dote  together ;  and  ao  a  right  line,  joining  them,  shall  be  prodnoed 

with  miccrtaintv  ;  in  such  casp  the  circle  may  be  conceived  to  pass  through  the 
place  of  station  at  S,  and  any  two  of  the  objects,  as  in  fig.  1 5,  t}irou2;h  B  and 
C,  wherein  making  the  angle  DBC  cqaal  to  the  observed  angle  A8C,  and 
BCn>  equal  to  the  oomplement  to  I80d«|;reea  of  both  theobeerved  anj^let  in 
DSB  ;  thereby  the  point  D  is  determined,  through  which,  and  the  pointt 
B,  the  circle  is  to  be  described ;  and  joining  DA,  produced  ^vhe^  necemry, 
where  it  intersects  the  eirde,  as  at  S,  is  the  place  of  station  sought. 

TUa  problem  may  be  of  good  vie  tar  the  due  aituation  of  sands  or  rocks, 
that  are  within  sight  of  three  jilacesupon  land,  whose  distances  are  well  known  t 
or  for  chorographical  uses,  &c.  Especially  now  there  is  a  method  of  cjbserving 
angles  very  aocuntely  by  the  tdescope ;  and  it  was  therefore  thought  lit  to  be 
now  published,  though  it  be  a  competent  time  since  it  was  detiveied  in 
writiog. 


Some  Observationt  on  the  Minet  oj  Conmall  and  Devon:  dexcnhivg 
I  the  Art  of  Traimag  a  hood;  the  Art  and  tnannet  of  JyiggtHg  the 
On;  md  the  Wajf  of  Dreumg  mid  of  Blowing  Tm.  Qmmunkated 
h^aPenonaepi^iUedwUhthooeB^iim.  19^  69,  p.SOdS* 

It  ia  aoppoted  by  the  miners,  that  there  has  been  a  great  concussion  of 

earth  in  that  separation  of  "  the  waters  from  the  waters"  at  the  creation,  or  in 
Noah's  flood,  or  at  both  times,  whereby  the  waters  moved  and  removed  the 
then  surface  of  the  earth.  That  before  this  concussion,  tlie  uppermost  surface 
of  mineral  veins  or  loads  did  in  moat  places  lie  even  with  the  then  real,  but  now 
imaginary  surfnce  of  the  earth,  which  is  termed  by  the  miners,  theshdf,  fitit 
country,  or  ground  that  was  never  moved  in  the  flood. 

That  in  this  concussion  of  waters  tlie  surface  of  the  earth,  with  the  upper- 
most of  those  mineral  vdns,  were  then  loosed  and  tdm  ofF,  and  by  the  desDend^ 
jng  of  the  waters  into  the  %-alleys,  both  the  earth  orgrewt,  and  thoae  mineral 
stones  or  fragments,  so  lorn  ofF  from  tl,eir  loads,  which  are  con<?tant1y  termed 
ahead,  were  together  with  and  by  the  force  of  the  waters  carried  beneath  their 
proper  plaoes,  and  from  some  hills  even  to  the  bottoms  of  the  neighbouring 
valleys ;  and  thence  by  land  flocxl-,  many  miles  down  tlie  rivers ;  in  others  more 
or  less  distant  in  the  ^des,  according  to  their  declivity  and  to  the  impetixusity  of 
Ihewaters. 

Now  these  three  general  rules,  on  which  aeem  .to  depend  the  gnnd  lessona 
of  this  art,  being  supposed  and  premised,  we  thus  proceed  to  tmiiiing  a  load, 
or  tracing  a  vem  of  ore. 
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Wliere  wecupppfte  any  mine  to  be,  we  dil^;eiitly  fearcli  that  hill  aod  ocwntry, 

its  Mtiuilioii,  tliceailli,  or  grew t,  its  culoiir  Hiid  iialure,  and  what aort  of  strmes 
it  yields;  tliat  we  may  the  belter  know  tlie  grewt  and  stones,  when  wt^  meet 
witli  llian  Ht  a  disUtice  iti  the  nci^iiboiuiug  valley  ;  fur  mineral  stones  may  bo 
ftmnd  2, 3, 4,  ft  nule»  diatant  Iroin  the  hiltif  or  loads  they  belong  to. 

Aflor  any  great  land  HotuI,  wo  go  and  diUgcutly  cjljaervp  such  frets  as  arq 
usually  made  by  those  floods,  to  ^ec  if  we  can  discover  any  tnettdline  stones  iu 
tliu  sides  or  bottoms  thereof,  together  witli  the  cast  of  the  country  (I  «.  any 
earth  of  a  difterent  colour  from  tlie  rest  of  the  bank)  which  is  a  gteatheip  to 
<iirect  us,  as  to  which  side  or  Iiil!  to  spnrrh  into.  Neither  will  it  be  amiss  in 
this  pliice  to  subjoin  the  few,  but  sure  characters  of  mineral  stones,  by  which 
wc  know  the  kind  of  metal,  and  bow  much  it  yjekb.  The  Brsl  way  is  by  its 
poDderowness,  which  e^isily  in  forms  iw  whether  it  bn  mdal  or  i)p>  Tlw  ^eooad 

is  its  porosity  ;  for  most  tin  stones  ore  pornii';,  not  iin!ike  preat  bones  alrtiost 
thoroughly  calcined;  yel  tin  somtimis  lies  m  tiie  firmest  stones.  The  third 
is  by  water,  which  we  term  vaonuig,  and  that  is  performed  hy  pi^verising  the 
stone,  or  clay,  or  what  else  iTiay  be  suspected  to  couLiin  any  ijiinpral  body,  ami 
plr.citifT  it  on  3  vniining  shovel  :  ilie  ^r.ivol  remains  in  the  hinder  part,  and  the 
metal  at  the  jx>int  of  the  shovel :  whereby  the  kind,  nature,  and  quar),tity  of  the 
ore  is  gnessed  at ;  and  Indeed  most  commonly  without  any  great  decc^nion, 
esperially  if  the  vauner  have  any  jud|^ment  at  all. 

But  if  no  shoad  may  be  found  ordiscovci  ed  in  such  frets,  then  we  le^vc  that 
j)UcCj  nor  do  we  tru^t  to  any  metayioc  stpnes  f'owd  in  the  con^tnpn  fiv.er,  four 
.the  i:ea4Dn  before-mentioned ,  and  because  tli^  rather  cause  distractiop,  than 
guide  OS  to  the  finding  out  the  load,  especially  if  they  ^re  smooth,  without  pror 
tubcrances,  and  asperities,  such  a?  nre  usual  to  stones  newly  broken  :  for  thc^ 
they  plainly  show  they  have  been  brought  a  gr^t  way^  and  ^Jip  ,t^ir  .tiunbUngf 
thither  ai«  worn  smooth,  llien  we  go  to  the  sides  of  diose  hilll  mostaiKpected 
to  have  any  lo«da  in  them,  where  there  may  be  a  conveqieflcy  of  briuging  ^ 
little  stream  of  water,  the  more  tlie  better,  and  cut  a  !cat,  gurt,  or  trencli,  about 
two  feet  over,  and  as  deep  as  the  shelf,  in  which  wc  turn  the  water  to  run  two 
or  three  days  ;  by  which  time  the  wnter,  by  washing  away  the  iSlth  Aws  the 
stones»  and  the  Iqoaer  parts  of  the  earth,  will  easily  discover  what  shuad  is  theoe. 
If  we  find  any,  we  have  a  certainty  of  a  load,  or  at  least  a  squat,  in  the  upper 
parts  of  the  tiill.  Squats  arc  ccrlam  distinct  places  in  the  earth,  not  running  jn 
vans,  differing  from  bonnys  in  this  only,  that  squats  are  flat,  honnys  are 
toundish. 

Sometimes  shoad  may  be  found  upon  the  open  surface  of  tlie  groutul,  being 
thrust  up  by  moles  in  their  hillocli,  or  turned  up  by  tiie  plough,  or  by  spnie 
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Other  accident ;  for  it  is  seldom  found  on  the  open  surface  of  the  ground,  unle«» 
brougtit  thither  by  an  accident  since  tlie  flood,  especiaily  in  cultivated  places ; 
seeing  that  the  eorrofitioa  of  ve;getaUe«  end  other  creatum  have  in  the  Umg 
tmot  of  tune  pyoduoeil  enew  soifaoe»  hetghtened  id  aome  jilaoes  dwve  «  foot, 
in  others  more  or  less. 

When  all  these  ways  liave  been  attempted  fur  finciing  shoad,  if  we  find  any, 
it  makes  u*  proeeed  with  the  greater  eoofidenoe,  having  an  assttnaoe  of  a 
load  ;  but  otherwise  we  must  go  by  guess>  And  here  is  all  the  difference  as 
yet  between  finding  and  not  finding  shoad.  For  in  the  next  place  we  sink 
down  aboui  the  I'uut  or  bottom  of  the  hUl  an  essay  hatch,  an  orifice  made  fur 
the  seareh  of  a  von  about  nx  ftet  long  and  four  braad^  aa  deep  aa  the  shelf. 
And  it  is  observable,  they  are  always  to  be  as  deep  as  the  shelf,  for  this  reason^ 
that  otherwise  you  may  come  short  ot  the  shoad  ;  but  if  we  meet  with  none 
before,  or  when  we  come  to  the  shelf  or  fast  country,  there  is  none  to  be  ex- 
iwcled  {  yet  scntetimes  the  shoad  ia  washed  away  dcan^  when  yon  come  within 
two  or  three  feet  from  the  load,  and  the  load  is  a  foot  or  two  further  up 
in  the  hi!I.  If  we  find  any  shoad  in  this  first  tssay  hatch,  our  certainty  is 
.either  increased  if  any  aiioad  were  found  before,  or  begun.  Neither  dues  it 
odd  a  little  to  mi^e  a  right  eoi^iectofe,  how  high  up  the  hill*,  or  fiia  ofl^  the 
load,  string,  or  bonny  is,  carefully  to  m.irk  how  deep  from  the  surface  of  the 
earth  our  shoad  lies :  for  this  is  held  an  intalUbie  rule,  that  the  nigher  tba: 
slwad  lues  to  the  ahelf,  the  nigher  tlie  load  is  at  band,  et  vice  vend. 

Although  we  find  no  ahoad  in  this  first  hatch»  having  found  some  before  by 
■the  ways  before-mentioned,  or  linvin^  found  none,  we  are  not  as  yet  altoge- 
ther discouraged  ;  but  ascend  commonly  about  12  fathoms,  and  sink,  a  second 
iiatch  as  the  former :  And  iu  case  none  appear  in  this,  we  go  then  as  many 
Athoms  on  each  hand  at  the  same  height*  and  sink  there  aa  before,  and  so* 
^end  pruportionably  with  three  or  more  hatches,  as  it  were  in  breast,  till  wo 
cx%me  tu  the  Cop  of  the  hill^  and  if  we  find  none  m  any  of  these  batches^  then, 
/arewell  to  that  hill. 

But  if  we  find  any  shoad  in  any  of  these  hatdica,  we  keep  our  asqanding- 
hatches  in  a  direct  line  ;  and  as  we  draw  nearer  the  load,  the  deeper  the  shoad, 
is  from  tiie  sui  face,  but  iu-:ircr  tUe  shelf;  as.  suppose  it  be  seven  feet  deep 
uid  but  half  from  the  shelf',  Uien  we  preseiitly  conclude  tlic  load  to  be  within 
&  fathom  or  two  of  us,  and  so  we  lessen  our  first  proportion  aocordingly*  aa  oC 

that  of  13  fathoms  to  6,  4,  2,  l;  as  our  <  onjectnre  piidci  us. 

Sometimes  we  overshoot  a  load,  that  is,  get  the  upper  side  of  it,  and  so  we 
lose  it  i  for  which  we  have  another  good  rule,  viz..  that  finding  ahoad  lying; 
Mac  the  ibelf  in  this  hatch,^  and  finding  none  in  the  next  aacendtng,.  we  have 
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over  sliot  our  load.   The  remedy  it  caqr*  wbidi  !■  to  link  niglwr  the  h»tdi 

wherein  wp  !a?t  ftuind  shoad. 

At  other  times  we  Hnd  a  new  shoad,  that  is,  two  different  shoads  in  one 
hatch,  OS  suppose  m  this  hatch  we  find  oar  tboed  eight  feet  deep,  in  the  tint 
we  hope  to  ilnd  it  at  ten  feet ;  but  at  two  Or  four  we  meet  with  a  new  shoad 
and  grcwt,  whicli  we  diligently  obsen-o,  and  at  ten  \ve  meet  with  nnr  first 
siMMid  then  we  liave  a  certainty  ot  another  load  above  the  former,  and  it  may 
be  in  training  up  to  the  leoond,  we  meet  with  a  shoad  of  a  third.  Neith» 
is  this  dissonant  to  the  opinion  and  practice  of  the  ancient  tinners,  who  affiriD 
that  seven  loads  may  lie  parallel  ti)  each  other  in  the  same  hill,  but  yet  one 
only  master  load  ;  the  other  six  (three  on  each  side)  being  the  lesser  conccMni- 
tants.   So  may  live  tie  in  Kke  nMnner :  three  are  common. 

Every  load  has  a  peculiar  Ctdowned  earth  or  gtewt  about  it,  which  is  found 
likewise  with  the  shoad  in  a  greater  quantity,  the  nearer  the  shoiH  lies  to  the 
load,  and  so  lessened  by  degrees  about  a  quarter  of  a  mile's  distance ;  farther 
than  which,  that  paeuliar  grewt  ir  never  found  with  the  shoid. 

A  valley  may  so  lie,  as  at  the  feet  of  three  several  hiUs ;  and  then  we  may 
find  three  yeveral  deads,  i.  e.  common  earth,  or  that  loose  earth  which  was 
moved  with  the  shoad  in  the  concussion,  but  not  contiguous  to  the  load  in  its 
Unt  position,  (which  is  also  termed  by  ut  the  run  of  the  country)  with  as 
many  different  ihoads  in  the  midst  of  each.  And  here  the  knowledge  of  the 
cnst  of  liie  country,  or  each  hill,  in  respect  nf  its  fjrewt,  will  bf  very  necessary 
for  the  surer  training  of  them  one  after  the  other,  as  they  Uein  order  accord- 
ing to  the  foregoing  rules  of  essay  hatches :  for  die  uppermost  will  direct  yon 
as  to  which  hili  to  begin  (int. 

It  may  be,  tliat  after  we  have  trained  up  the  hill,  instead  of  a  load  we  find 
nought  but  a  bonny  or  squat  whicli  likewise  have  their  shoad,  whose  form  is 
about  two  or  three  fathoms  long  and  half  as  broad  •  few  larger,  most  less  t 
which  communicates  with  no  other  load  or  vein,  neither  does  it  send  forth  any 
of  its  own  ;  but  is  entire  of  itself,  whose  extremities  terminate  witliout  running 
out  into  little  innumerable  strings,  not  lying  within  walls  as  loads ;  although 
they  are  in  the  shelf,  whose  surface  is  equal  every  where  with  that  of  the  imigi* 
naiy  shetfy  one,  and  may  go  down  five  or  six  fiithoms  deep,  more  or  less,  end 
.there  terminate;  which  squats  are  constantly  wrotightout  with  goodadveotl^ 
to  the  workers  when  found ;  neither  is  the  tin  of  the  baser  sort. 

The  ^ri  and  Mannar  of  Digging  up  the  Ore. 

The  difiicuUy  of  this  is  not  considerable,  in  comparison  to  that  of  traim'qg. 
When  we  have  found  our  load,  the  last  essay  batch  loses  or  mtber  exchanges 
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iU  mme  for  that  of  a  tin- shaft,  or  tin-hatch,  which  we  sink  down  about  a 

fathom,  and  then  leave  a  little  long  square  place,  termed  a  shamble,  and  so 
continue  sinking  from  cast  to  cast,  t.  e.  as  higli  as  a  man  can  coQVcnientJy 
throw  up  the  ore  with  a  shovel,  till  we  find  either  the  kMut  to  grow  snidly  or 
degenerate  into  some  sort  of  weed,  which  are  diners;  as  mundic,  or  maay 
(corrupted  from  mttrrhasilc)  of  three  sorts ;  white,  yellow,  and  ereen:  da^e, 
white,  black,  and  yellow,  being  a  kind  of  glittering  stone,  enduring  the  lire: 
ireinou)d,'Mack,  and  rusty:  oral,  red:  eKster,  blood-red,  and  black. 

Then  we  begin  to  drive  either  west  or  east,  as  the  goodness  of  the  load,  or 
conveniency  ot  the  hill  invite;  which  we  term  a  drift,  three  feet  over,  and 
seven  feet  high;  so  as  a  man  may  stand  upright  and  work;  but  in  case  the 
load  he  not  brand  enough  of  Uadf,  as  some  are  scarce  half  a  foot,  tten  we 
usually  break  down  the  deads  on  one  side  of  the  load,  and  after  we  begin  to 
rip  the  load  itself.  [By  deads  here  are  meant  that  part  of  the  shelf  which 
contains  no  metal,  but  encloses  the  load  as  a  wall  between  two  rocks,  and  not 
as  that  which  was  mentiooed  in  the  ooncnssion,  as  in  training.] 

The  instruments  commonly  used  in  mines,  that  ser\e  for  ripping  the  loads, 
and  breaking  the  deads,  and  landing  huth  the  ore  and  deads,  are;  i.  A  beele 
or  Cornish  tnbber  (i.  e.  doable  pomt.^;  of  8lb.  w  lOlb.  weight,  sharpened  at 
both  ends,  well  sleded  and  holed  in  the  middle.  It  may  last  in  a  haid  oonn« 
try  half  a  year,  but  new  pointed  every  fortnight  at  least.  2.  A  sledge,  flat 
headed,  from  JOlb.  to  20lb.  weight;  will  last  about  seven  years,  new  ordered 
once  a  quarter.  3.  Gadda  or  wedges  of  3lb.  weight,  four  square,  well  steeled 
at  the  pointy  will  last  a  weekj  then  sharpened  after  two  or  three  days. 
4  ladders.  5.  Wheelbarrows,  to  carry  the  deada  ami  ore  oat  of  the  drifts  or 
adits  to  the  shambles. 

The  proportion  of  men  Is,  two  shovelmen,  three  beelcmen,  which  are  as 
many  as  one  drift  can  contain,  without  being  a  hindcrance  to  each  other.  The 
beelemen  rip  the  deads  and  ore;  the  shovelmen  carry  it  off,  and  land  it  by 
casting  it  up  witl)  shovels  from  one  shamble  to  another,  unless  it  be  where  we 
luve  a  winder  with  two  keebles  (great  bodccts  made  tike  a  band  with  iron 
hoops,  placed  jnst  over  the  then  termed  wind  hatch,)  whidi  as  one  oomea  upi, 
the  other  goes  dow  n. 

A  great  deal  of  this  skill  consists  in  the  exact  knowledge  and  observation  of 
the  load's  dipping;  for  which  we  have  thia  general  rale:  That  most  of  oortin 
loads,  which  run  from  west  to  east,  constantly  dip  towarrls  the  north  ;  some- 
times they  underlie,  tli.it  is,  slope  down  towards  the  uortii,  three  feet  in  eight 
perpendicular ;  which  must  be  observed,  that  we  may  exactly  know  where  to 
nnk  an  air-shafi,  whtn  occaiion  requires;  yet  in  th«:  higher  qiountaina  of 

TOb.  I.  4  C  ■  . 
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'O&ttitioor  (here'ni^'Mhne  «onrid^blerlcMds,  lirliieh'ntniMrlli«id>K>Btii:  .thsie 

■ttnderlle'to«"irrl>  tlie^l. 

Four  or  five  loads  may  run  parallel  to  each  other  in  the  same  hill,  and  ytt 
(which  i«  rare)  meet  all  together  in  one  hitch,  as  it  were  in  » knot,  (which 
well  tins  the  place;)  and  so'«ep«rtte  i^in,  and  keep  their  fennqr  diafamces. 
'Such  a  knot  has  been  observetl,  'atid'wnnigbt  on  Ifiiigalon,'a:kna«niiiriMnl 
dnuTi  or  cnmmon  in  Cornwall. 

The  master  loads  may  generally  be  from  three  to  seven  feet  broad,  seldom 
mtfre'}  nnless  at  certain  place*,  ^and'-where-aerafal  toads  nwy  c^nee  to  make  a 
knot,  6r  send  forth  strings  or  veins;  neither  rMain they  their  uanalbiraadth:)!! 
all  parts:  for  they  may  be  «ix  feet  at  one  p'are,  scarce  two  at  another;  nay 
sometimes  scarce  half  an  mch  over;  but  that  is  to  be  understood  of  strings  aud 
'  the  narroirest  places  of  the  concomitant  ones. 

the  load  is  usually  in  a  hard  (/.  e.  in  a  rod.     r  shelfy)  country,  made  up  of 
'metal,  spnrs,  and  other  weeds,  and  as  it  were  all  along  a  continaed  rock. ;  but 
has  many  veins  and juintSj  as  we  speak;  but  in  some  softer  countries  the  tiu 
'may  lie  in  a  softef  conaiatenoe,  as  that  of  day  in  a  manner  petri&d,  whereby 
"it  may  rationally  he  expected,  that  they  make  more  apced  and  show  in  their 
"drifts,  and  the  same  number  of  heelemcn  Linploy  more  sliovelmen. 

CoDceming  water,  we  have  tliesc  obser\-abies ;  that  in  most  places  we  meet 

*  with  it  at  some  feet  deep  trim  the  toady  aurfaee,  in  others  <not^  many  fiithoms 
deep.    It  runs  commonly  through  the  heart  of  the  load,  not  in  a  direct  cnn- 

'  tinucd  channel,  but  windingty  in  aud  outj  insenaibty  through  the  veins  and 
joints  of  the  load. 

When  we  are  come  at  any  depth,  and  find  the  water  begin  to  annoy  os,  tas 

it  quickly  will  if  any  be  in  the  work,  we  descend  to  tlic  bottom  of  the  hiJI, 
'  where       have  that  C(un*enicney,  anrl  at  tin!  lowest  place  beirin  as  little  a  drift 
''astlic  coincniency  of  working  or  driving  will  permit  (scarce  half  so  large.as 
'that  of-  the  load)  on  a  level,  till  we  come  up  to  our  work.    And  here  the  nse 
"  of  the  dial  Is  needful,  which  we  term  plumming  and  dialling,  (cither  to  know 
the  exact  phrp  of  the  tin  work,  where  to  bring  our  adit  ;  or  nhcrc  to  sink  to 
'bring  down  our  nir  shaft  even  with  the  desired  place,  perpendiculariy  ;  or  to 
know  which  way  our  load  indinea,  when  any  flexures  happen ;)  which  ia  to.  be 
performed  in  this  manher,  via. 

A  slsilfiil  person,  with  an  assistant,  pen,  ink,  paper,  romnxss,  and  long  line, 

*  after  hi?  guess  of  the  place  above  ground,  descends  into  tlie  adit  or  work, 
and  thcri'Cistens  one  end  of  the  Rne  to  a  fixed  thing;  and  then  lets  the  in- 
cited needle  rest,  exactlynbseiVlng  with  bis  pen  at  what  point  it  stands;  then 

"he  goer-tothelr  in  Ihe  Una  atill  faiCentd,  and  at  the  next  flexure  in  the  adit 
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makes  a  mark  on  his  lin«,  by  knot  or  olhcnvisc,  and  sets  his  dial  down  again, 
and  there  likewise  notes  down  that  point  on  which  tiie  needle  stands,  at  the 
second  position;  and  !»o  proceeds  from  turning  to  turuiug,  still  marking  doui^ 
the  points,  and  his  Unc^  till  he  comes  to  th«  inteiMled  plac»i  which  petibmiqA 
and  exactly  ■^et  dov.  n,  he  asccnJ-i,  and  begins  at  the  orifice  of  the  adit  or  work* 
and  repeats  above  ground  what  he  did  in  tlie  work;  brings  his  first  knot,  or 
mark  in  his  Una,  to  such  a  place,  as  the  needle  will  stand  at  liie  same  point  itdid) 
rader  grouiid  at-  the  knot*  and  so  pirooeeda  till  he  come  es^actly  over  the  inttaded 
flan:  in  the  inine. 

But  to  rtturu  to  the  water,  if  Urn  coiiy«qieocy  of  an  adit  may  be  had,  then 
our  water  knnoya  us  hut  a  little,  as  long  aa  we  keep  on  that  level  with  the 
adit;  for  we  drive  not  always  nn  one  and  the  same  level:  Aft  {tu:  itutanoa;  ai^ 
five  fathoms  we  make  a  drift  both  wnys,  and  slr.kinsj  hvc  fatiioms  more,  wo 
make  anotber  tkift  at  ten  (athoms,  and  ai  deep  a^.wu  pkuse.  Now  when  wc 
(UKM  fiam  that  level  on  whiph  our  adit  runs,  and  the  ivat«r  b^nns  to  trouble 
US,  vrebave  thia  remedy;  eitlier  with  a  wimLi  and  keeN<flb.  or  lQ^lier%hag9k 
putnps,  or  buckets  to  get  it  up  to  the  adii  level,  and  so  we  are  forced  to  (io  ta 
the  very  top,  wl)«re  we  have  not  tiie  canveoieoQj  uf  ajft  94iit»  a»tq  plwM^ 
Some*  bat  wy  few,  worki  aay  be  dry. 

We  observe,  that  if  we  have  water  we  never  want  air  sidficlent  fur  rcfpir^tion, 
and  our  cantUes  to  biirii  in ;  but  yet  tins  caiuloii  must  be  annexed,  that  in  :i  soft 
IcMse  quegnure  olayey  country,  by  the  falling  of  the  deads  after  us,  yet  not  ii» 
such  measore  as  totaUj  to  atop  ui  aJthoegh  kb  have  water,  yet  our  air  ia-n^ 
ther  too  oopioas,  or  so  much  oooden^wlL  at  that  it  becomes  in  a  manner  a  damp, 
and  reqwres  an  air-shaf^  for  vent,  wMch d««|li MO  WMIHltlroeft eolargod  bjr  voic- 
ing of  the  mundie  with  Uie  ore* 

In  caae  the  ooumry  be  not  strai^  enough  (as  being  oveiv«>a1UNl  irtlh  wat«r 
from  above)  to  Support  its  own  wdght,  we  nnder-jvopeior  drifts  with  atampjlMW 
and  wall  plates,  plaoad  mtwh  like  a  carfMst^r'a  t^mre,  iio  the  4MM  aidia  and* 
over  head. 

The  Manner  and  tVay  of  Drestin!^  77n. 

After  the  ore  is  landed,  and  the  greater  stones  broken  at  the  top  u{  the  mine 
by  the  sbovelmen,  it  ia  brought  ou  horses  to  the  Hamping  or  knocking  mills, 
aiid  aiilaaded  at  the  head  of  the  pass  (i.  e.  two  or  tliiw  faoilxwi  boanla  with  tWQ 
aide  boerds  slopingwise)  in  yibuii  the  ore  slides  down  into  the  coffer ;  bttttbtl 
it  iirtay  not  tmnbledown  all  at  once,  there  is  placed  a  hatch  nigh  the  lower  end 
of  the  pass  (i.  e.  a  thwart  board  to  keep  up  the  ore}  beooatii  that  comes  io  tha 
cock  water  in  a  troii^  cut  in  a  bqg  pole,  whidh  with  the  ores  fiiU  down  into 
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the  cofTer,  (i,  cw  a  long  square  box  of  the  firmest  timber,  three  feet  long  and  onr 

foot  and  a  half  over)  wherein  the  three  usual  lifters,  placed  between  two  strong 
broad  lones,  having  two  braces  or  thwart  pieces  on  each  side  to  keep  them 
steady  as  a  frame,  with  stamper  heads,  weigh  about  80  or  40lb.  a  piece,  of  iron, 
which  serve  to  break  the  ore  in  the  said  coffbri  these  lifters,  about  eight 
}oiie  find  half  a  foot  square,  of  heart  oak,  having  as  many  in-timbcrs  orguiders 
between  them,  are  hfted  up  in  order  by  double  the  number  of  tappets,  (fastened 
to  as  many  arms  pasting  diametrically  through  a  great  beam,  turned  by  an  over-- 
shoot  water  wheel  on  two  boulsters)  which  exactly,  but  easily,  meet  with  the 
tongues  so  placed  in  the  lifters,  as  that  they  quickly  slide  from  each  otiier,  siif- 
tcriug  the  lifters  to  fall  with  great  force  on  the  ore,  thereby  breaking  it  into 
small  sand,  which  is  washed  out  by  the  cocIl  water  through  a  brass  grate,  holed 
very  thick,  placed  within  two  iron  bars  at  one  end  of  the  coffer  into  the  launder, 
(i.e.  a  trench  cut  in  the  floor,  eight  feet  long  and  ten  feet  over)  stopped  at  the 
other  end  with  a  turf,  so  that  the  water  runs  away,  and  the  ore  sinks  to  the 
bottom,  which  when  full  is  taken  up  with  a  shofd.  The  launder  ts  divided  into 
three  parts,  i.  e.  the  forehead,  tlic  middle,  and  the  tails.  That  ore  which  lies 
in  the  forehead,  i.e.  wiihin  one  foot  and  a  half  of  the  grate,  is  the  best  tin, 
and  is  taken  up  in  a  heap  apart.  The  middle  and  tails  in  another,  accounted 
the  worst. 

Th?  IjittCT  heap  Is  thrown  out  by  the  trambling  buddlc,  i.  c.  a  long  stjuarc  tie 
•f  boards  or  slate,  about  four  feet  deep,  six  long,  and  three  over;  wherein  stands 
a  man  bare-footed  with  a  trainbling  shovel  in  his  hand  to  cast  up  the  ore,  about 
an  inch  thi^,  on  a  long  square  board  just  before  him  as  high  as  his  middle, 
which  is  termed  thebiiddle  head,  who  dextrously  with  the  one  e<lge  of  his  sho- 
vel cuts  and  divides  it  longways  in  resjMjct  of  himself,  about  half  an  inch  asun- 
der, in  which  little  cuts  the  water  coming  gently  from  the  edge  of  an  upper  plain 
board  carries  »wf  the  filth  and  lighter  part  of  the  prepared  ore  first,  and  thea 
the  tin  immediately  after,  all  falling  down  into  the  huddle,  wliere  with  his  bare 
foot  he  strokes  and  smooths  it  transversely  to  make  the  surface  the  plainer,  that 
the  water  and  other  betcrc^neous  matter  may  without  let  pass  away  the 
quicker. 

When  this  buddle  grows  full  we  take  it  up,  here  rlistinguishing  again  the  fore- 
head from  the  middle  and  tails,  which  are  trambled  over  again;  but  the  fore- 
head of  this  with  the  forehead  of  the  bander  sie  tmnbledin  aseoond  buddle  in 
fike  manneri  the  forehead  of  tfiis,  being  likewise  separated  from  the  other  two 

parts,  is  carr':cr!  to  n  third,  or  drawing  buddle,  whose;  d-fference  frnm  the  rest  is 
only  this,  that  it  bath  uo  tic,  but  only  a  plain  sloping  bowd,  whereon  it  is  once 
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more  washed  with  a  Irambling  shovel,  and  so  it  new  names  the  ore,  black  tin, 
t.  e.  mieh  U  is  eoinpletely  ready  for  the  blowing- house. 

We  have  another  more  curioos  w»y,  termed  sizing,  that  is,  instead  of  a  draw- 
ing buddle,  we  have  a  hair  sieve,  through  wlvrh  we  <.ift,  cabling  back  the  re- 
tttaioder  into  the  tails,  and  then  new  tramble  thai  urc.  After  the  second  tram- 
bliog  we  take  that  fordwad  in  the  second  huddle^  and  ^Ive  it  (t.  e.  by  putting 
it  into  a  canvas  sieve,  which  holds  water,  and  in  a  large  tub  of  water  lustily 
shake  it)  so  that  the  filth  gets  over  the  rim  of  the  sieve,  leaving  the  black  tin 
behind,  whiph  is  put  up  into  hogsheads  covered,  and  locked  till  the  next 
blowing. 

The  tails  of  both  buddies,  after  two  or  three  tramblings,  are  cast  out  into  the 
first  strake,  or  tie,  which  is  a  pit  purposely  made  to  receive  them  ;  and  uli..t 
over  small  tin  else  may  wash  away  in  trambiing.  There  are  commonly  three 
or  four  or  them  suoeettivdy,  which  oontain  two  sorts  of  tin «  the  one,  which  is 
too  small,  the  other  too  large.  The.  latter  is  new  ground  in  a  crazemill  (in  all 
respects  like  a  greistmill  with  two  stones,  the  upper  and  the  nether)  and  after 
that  trarabled  in  order.  The  former  is  dressed  on  a  reck,  with  the  shovel  and 
water,  ai^  madefit  to  be  used.  A  redt  is  a  Traine  made  of  boarda  aboat  three 
feet  and  a  half  broad,  nnd  long,  which  turns  apnn  two  iron  pegs  fastened  la 
both  ends,  and  the  whole  placed  upon  two  posts,  so  that  it  hangs  in  an  equiii* 
brium,  and  may  liko  a  ondle  be  wily  remored  either  way. 

Jlfimner  and  fFay  of  Biauing  7U» 

Conceiving  it  sufficient  to  say,  that  our  furnace  is  no  other  than  an  aiman 
fomace,  I  shall  praeced  (only  bdcing  notice,  that  oar  lioi^  though  dw  strongest 

I  ever  yet  heard  of,  as  being  made  of  the  hardest  marble,  will  not  endure  the 
fire  in  our  hearth,  but  we  must  use  a  particular  kmd  of  clay)  to  describe  a  tin- 
kiln,  whose  structure  is  four  square.  At  the  top  is  a  large  moor  stone  about  six 
feet  long,  four  broad;  in  the  middle  thereof  is  k  hole  made  about  half  a-  fooi 
diameter.  Tliis  stone  serves  ar  n  h^nrl  or  cover  to  another  like  stone,  placed 
about  a  foot  beneath  it,  but  is  not  so  long  by  half  a  foot  as  the  upper,  because 
it  must  not  rach  the  innermost  or  back  part  of  the  wall,  which  is  the  open 
idaoefhrough  whidh  the  flame  aacends  from  a  lesser  plsce  below  that,  when  a 
very  strong  fire  of  furze  is  constantly  made,  and  another  little  square  hole  on 
the  outside,  for  a  purpose  soon  to  be  mentioned ;  the  fore  part  is  like  a.  com^ 
mon  oven,  and  has  a  similar  chhoncy  in  the  fore  parL 

Now  when  we  perceive  much  mundie  in  our  tln^  (whieh  spoils  it  by  making 
it  brittle  and  not  malleable)  which  we  easily  discern  before  knacking,  we  are 
necessitated  to  burn  away  this  weed  in  the  kiln,  thus:      the  bjadt  tin  (brought 
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to  tlie  blowing- bouse  in  little  cnnvas  bagjt  on  horses)  that  is  to  be  burtKMl,  is 
hid  on  the  top  stone,  the  kitn  being  thoroughly  heated  before,  and  at  the  holo 
Above-mentioned  cast  ilown  on  the  second  or  bottom  >^oiu- ;  at  the  mouth  of 
which  s«a:v!<  n  mnn  with  :m  iron  co;il-rjkc,  to  give  notice  whi  n  1  iioii!;h  is  let 
clown  to  cover  the  stone  all  over  about  three  or  four  iitclies  thick,  w  hcli  lie 
performs  with  his  ntke:  TIte  hole  nt  the  top  is  immediately  covered  wltii  green 
turfs,  that  the  flmne  tnay  rcvcrherate  the  stronger.  The  rakeman,  after  this, 
con5tnnflv  moves  (he  tin  with  his  rnkc,  that  nil  pnrts  of  the  mundic  may  get 
uppermost  of  U)e  tin,  and  so  be  burned  away;  which  we  know  by  the  flame,  as  it 
'Wilt  then  become  yellow,  and  the  stench  lessen }  for  while  the  mundic  boms  the 
flame  is  blue.  Then  with  his  mke  he  thrustS-it  dowti,  at  the  open  place  be- 
hinfl,  iiito  the  0])cn  fire,  and  then  receives  a  new  supply  of  tin  from  abovf,  as 
before.  Now  when  the  place  beneath,  wlicre  the  fire  is  made,  grows  full  of 
tin,  coals,  and  ashtt,  with  his  ralce  he  draws  it  forth  with  the  eoals  on  the  little 
sq^Kire  hole  on  the  one  side  near  the  back,  where  the  ore,  fiery  hot  and  red, 
lies  in  the  open  air  to  cool ;  which  will  scarce  be  in  three  days,  because  of  the 
coals  that  lie  hid  in  it :  But  in  case  we  cannot  stay  so  long,  then  we  quench  it 
with  water,  and  is  like  mortar.  Although  we  let  it  nool  of  itself,  or  vhISk 
water,  we  must  new  tramblc  it  or  wash  it,  before  we  put  it  into  the  alman  fur- 
nace. Antl  bfr-u^e  T  hnve  set  df>wn  the  proportion'?  of  ore  and  fire  already,  in 
the  answers  to  the  mineral  qneries,  I  will  not  repeart  them  here,  bat  oidy  add 
an  observation  or  two,  and  then  dismiss  this  sul^eet.  Moor*tin  (t.  e.  such  aa 
is  dug  up  in  tlic  moors)  rum  Of  m^lts  be,st  with  moor-coal,  charked :  But  our 
tin  which  lies  in  tlie  country,  runs  best  with  an  equal  proportion  of  al!  clirirron! 
peat  (/.  e.  moor-coals)  for  tiic  first  running;  but  when  wc  come  to  rvmdt  our 
llags,  then  we  use  dierooel;  When  alt  is  melted  down  and  remelted,  there 
som^lmes  remains-a  (fifferent  slag  in  the  bottom  of  the  float,  which  we  term 
mount-egg;  and  that  it  is  mostly  an  iron  body,  thongh  of  a  tin  colour,  I  acci- 
dentuHy  assured  myscli'  by  applying  one  of  the  poled  of  a  loadstone  to  it,  whicii 
quickly  attfaeted  It,  jet  not  So  strongly  by  far  as  that  of  Iron. 

'  '        Jn  Accounti^  iwo  Booh.  N^69»  p-ilU. 

Iv  Ffodflomo  Ofvero  Saggio  di  alcune  Inventioni  nuove  premeaso  all  Arte 
Maestra  di  P.  FMndlDo  LalU'ddle  GM|»Bgili»  di  J««i,  in  BKana,  1G70, 

m  4to. 

This  introduction  is  premised  to  a  work,  designed  by  the  mthor  to  show  the 
value  of  the  principles  and  htmMgt  of  netaril  philosophy,  by  some  of  the 
more  '-^mldenhh  -nrr-ition^  and  (^<<pe|^aM^atV  hllheClff- fBOIld  IB  mthoM,*  and 
Other  ne>v  ones  of  Uiis  writer  himselft 
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U.  Joli.  Henr.  Muboinii*  de  Cercvisiis,  potibdsque  et  ebriaminibus  extra 
ViniMn  atiis  CowDi^ntariiu,  apDCxo  libello  Turoebi  de  Vino.  Helmestadii, 

This  author  shows  how  and  by  whom,  sAer  the  fq-tt  use  of  water  and  mill^ 

were  introduced  the  drinks  made  out  of  vegetables;  as  the  vine,  barley,  wheat, 
maize,  millet,  oats,  rice,  a[>;)1<  <,  ;?r-!rpi,  pojneprnnntes;  and  the  various  juices 
tapped  out  ot  trees,  as  ikiu  p.ilii',  bircli,  s^cauiore,  niaplcj  and  many  more. 
To  which  he  adds  those  drinks  that  are  prepared  oat  of  roots,  berries,  sugar, 

and  sugar-canes,  and  the  like.  Then  he  proceeds  to  that  luscious  drink,  which 
is  niade  out  of  th:it  aniinal  substance  honey,  called  mead,  nnrl  h  mentioned  in 
some  of  the  most  ancimt  writers,  iimongst  whom  he  cites  Orpheus: 

"B^yuTi  pk6v«»Ta  lAfAmmnp 

,  Postquam  igitar  eeraa  ipttm  sub  quercuhu  atiit 
Depontum,  Svcco  ex  jfyibus  mox  vincuia  mem^ris 

J„J!ce  

Which  rc'ates;  to  the  f:iV)!c,  in  which  the  night  is  represented  to  have  coun- 
sclled  Juptter,  designing  to  dethrone  and  castrate  his  father  baturn,  tiiat  he 
.  .shoaldj  by  making  him  drunk  with  meadi  cast  him  into  adeep  sleep,  and  so  do 
.  with  him  what  lie  pleased. 

To  these  he  subjoins  many  intoxicatincj  drinks,  made  with  nnrootic  and  other 
.  iicrbs ;  as  also  the  various  stupifying  fumes,  among  which  tobacco  is  now  so 
famous  and  common  i  to  whicfa  he  applies  what  Virgil  sings  of  Cacus  i 

Fiaieihu,ingentcin  fumuMt  mtrahih  dictut 
.  JETir-omiV,  httwMlque  domum  caligine  urc't, 

Prospectum  eripiens  ocu'i.^,  ^fi>i,in-,t[!jur  ^'i/^  auras'^ 
Fumijeram  noctem,  connaisiii  i^ul  Uittbri:.. 

-  .*,McitK>miu«  was  born  at  Helmstadi  in  l^SO.    Aft«r  itudying  at  vauaui  unUcriiitiL'^  in  Gcrmaaj 
,t  hevbUed  Itnly,  and  on  his  relura  was  iiiaile  pinifemr  of  phyiiologjr  in  the  ui^ivcntijr  of  Hflfaili^ti 
but  WM  obliged  to  quit  that  place  in  \Gn,  io  cooMquence  of  ibc  trouble>  in  which  the  coualij  wv 

•  then  intmlved.  He  rtmoved  fint  to  Schwerin,  and  afterwards  to  I.ubeck,  where  he  died  l»  l<te5. 
,  .Meilxmsi  v;  \v  i ,  s  man  of  gn^Mi  era  fii^on.    Besides  ilic  trt-aliiic  «!■    o- m./ni  i  ni-'d,  and  various  acadc- 

riiic.nl  diiseriations,  he  wrote  Cont.Tteular.  ia  Hippocrai.jiujuraiiUum,  16431  Do  iwu  Hagrorum  in  re 
^  Medics,  I6'43i  Ca>;tiodori  foriiiiilii  coQtiti*  ArcfaiQiraruin.  'ilia  wu  ppUiibed after  hia  dcitli,  in  lO'O'S, 
by  bi»  MH.   Other  wnrin  were  aho  written  by  tlii;  Aoiitoi,  i>u>  naincrous  to  be  |Mnictiiar»ed  bete, 

•  Mcibomim  had  invitationi,  accompanied  wit!)  tLc  olVcr  ot  u  landaoms  salary,  at  «ie  thne  ftomCO' 
pcnli-tgcn,  .11  another  time  from  StocklioliQ,  to  accept  the  itfpftiMneitit  of  ptiyiidan  to  tbow  eoaiU, 

I .  J>ut  b«  dediited  both. 

t  8«b  OBlro,  Vkg.  iEo.  VIII. 
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He  oondudes  with  the  TBrious  modem  ways  of  brewing  beer* 

The  annexed  tract  of  Turnebus  is  both  elegant  and  considerable  for  the  ob- 
servations therein  alleg^ed,  to  show  the  noxious  etFects  of  wine  in  tirnse  people 
lhat  drink  much  of  that  liquor ;  preferring  good  water,  milk,  beer,  and  cspe- 
laaBy  good  qrder,  far  above  it  t  end  taking  notice,  that  wine  drinkers  have  geu 
nerally  mure  deformed,  lower  and  drier  bodiei,  as  ako  abakittg  limbs,  and  a 
tnore  hasty  decay  of  sight  than  others. 

Extract  qf  divers  Letters,  wriUeu  ^  Martin  Lister,  Esq.  to  the 
Editor;  iouchmg  aome  InquMe*  and  Reperimenft     the  MiOwt 
Sap  in  Trees,  and  relating  to  the  QueUion  of  the  GrcvlatioH  of  the 
aome.   N*  70,  2119. 

To  continue  our  experiments  concerning  the  motion  of  the  sap  in  trees, 
(from  N**  68)  Feb.  11,  all  was  here  covered  with  a  white  frost  betuixt  g  and  1 1 
in  the  morning.  The  weather  changing,  I  made  the  experiments  which  follow, 
on  the  sycamore,  walnat,  maple.  A  twig  cut  asunder  would  bleed  very  fredy 
from  that  part  remaining  to  the  tree;  and,  for  the  part  separated,  it  would  be 
altogether  dry  and  show  no  signs  of  moisture,  althougli  we  tield  it  some  pretty 
time  with  the  cut  end  downwards ;  but  if  this  separated  twig  was  never  so  little 
tipped  with  a  knife  at  ifae  other  end,  it  would  forthwith  show  moisture  at  both 
ends*  The  same  day,  late  in  the  afternoon,  the  weather  veiy  open  and  warm, 
a  twig  cut  off  in  like  manner  as  in  the  morning,  would  sliow  no  moisture  nt  all 
from  any  part.  These  experiments  we  repeated  many  times  with  constant  and 
like  tuooesa  on  all  the  trees  abore-metttioned. 

1  shall  long  to  iiear  the  success  of  your  experiments  in  the  question  of  the 
circulation  ot  tlic  sip.  I  have  many  years  been  inclined  to  think,  that  there  is 
some  such  motion  in  the  juices  of  vegetables.  The  reasons  which  induced  me 
are}  I.  Because  I  find  tluit  all  the  juice  of  a  plant  is  not  estravasate  and  loose, 
and  like  water  in  a  apunge;  but  that  there  are  apparent  vessels  in  plunt^,  ana. 
lapous  to  veins  in  animals:  which  is  most  conspicuous  and  clenr  in  hueli  plants 
whose  juice  is  either  white  or  red,  or  salfron  coloured;  fur  instance,  in  each 
kind  of  juice  wc  propose  lactoca,  atractylis,  chelidomnm  majua.  3*  Because  that 
there  are  many  plants  whose  juice  seems  never  to  be  at  rest,  but  will  Spring  a^ 
all  times  freely,  as  the  blood  of  animals  on  incisifm. 

The  way  of  ligature  by  metalline  rings,  is  an  expe<licnt  I  have  not  used;  but 
Other  tig;atttres  I  have,  upon  a  great  ntimber  of  our  English  plants,  not  witliout 
the  discovery  of  inMuy  curious  phaenomena.    The  success  of  an  experiment  of 
this  nature  upon  cataputia  minor  Lobel.  was  as  follows:  I  tied  a  silk-thread  upon 
3 
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one  of  the  branches  of  this  plant,  ss  hard  as  might  be,  and  not  break  the  skin  : 
there  folknred  no  greater  iwdUiig,  that  I  eouU  diaoern,  on  the  one  side  of  the 
flilk  more  than  on  the  other ;  although  in  often  repenting  the  experiment,  somK 
silks  wero  left  hours  and  days  unloosed,  and  yet  the  tlimplc  whicii  f!ip  thread  had 
made  in  the  yielding  branches,  had  a  little  raised  the  immediate  sides,  but  both 
alike :  .the  plant  in  like  manner  wonld  bleed  very  freely  both  above  and*  under  < 
ihe  tie,  Ttiis  was  also,  I  thought,  very  remarkable,  amongst  other  ihings^  in 
this  experiment,  that  in  drawini^  the  r.i^or  round  about  t!ic  brum  !i  ji:?t  above 
or  below  the  tie,  the  milky  juice  would  suddenly  spring  out  of  mhnite  ainall 
holes,  beridea  the  orifice,  for  more  than  half  an  inch  above  and  below  the  tie : 
which  aeema  to  ai^gue,  that  though  there  was  no  juice  intercepted  in  appenranee 
from  any  turgescence,  (as  in  the  process  upon  the  members  of  a  sanguineous 
animal)  yet  the  veins  were  so  over-tiironged  and  full,  that  a  large  orifice  was 
not  aunflktent  to  discharge  the  auddcn  ipipetua  and  pressm«  of  a  aomciraya 
atnightened  jaice. 

That  I  might  satisfy  myself  about  some  of  my  doubt?,  I  liave  been  most  con- 
cerned, according  to  former  thoughts  and  inchnatiuus,  in  examining  the  truth 
of  theae  queries,  via.  Whether  safia  are  not  to  be  found  at  all  aeasoot  of  the 
year  in  a  much  like  consistence  and  quantity  in  the  respective  parts  of  a  vegeta- 
ble ;  and  what  communication  one  part  of  a  plant  may-  have  with  aooUier  in  r^ 
lation  to  the  ascent  and  descent  of  sap? 

Now,  because  tap  'a  then  said  to  ascend  from  the  Kwt,  when  it  ia  found  to 
move  in  tapping;  I  lopped  off  certain  branches  of  a  sycamore,  the  morning  be- 
times of  a  hard  frost  (Feb,  f  l)  before  ihey  woold  bleed,  or  show  any  sign  of 
moisture.  U  his  i  did  to  vary  the  eitiuciit,  not  witUog  to  wait  the  change  of 
the  weather,  and  the  Min'a  luMt ;  but  brought  them  wtdiin  the  air  of  ihe  fire : 
And  by  and  by,  as  I  expected,  they  bled  apace,  without  being  sensibly  the 
warmer. 

The  experiment  repeated  affonlcd  mc  several  phenomena,  which  follow;  and 
almost  proved  an  universal  way  of  bleeding  all  aorta  of  trees,  even  those  which 
of  themselves  would  not  show  any  signs  of  moisture. 

Poles  of  maple,  sycamore  and  walnut,  cut  down  in  open  weather,  and  brought 
within  tiie  warmth  of  the  fire,  did  bleed  in  an  instant.  Also  willow,  hazel, 
dierry,  woodbine,  bhthemut,  vhie,  dder,  barbery,  appfe-tree,  ivy,  tuL 
Wliicking  and  egg-berry  tree  (i.  e.  padus  i'heophrasti)  tried  in  xhr  ^r-me  manner 
in  Craven. — Briar  and  raspberry- rods  were  more  obstinate.  Ash  utterly  refused, 
even  heated  hotv— Branches,  that  is,  poles  with  thar  tope  entire  and  uncut, 
bleed  ilao  when  brought  to  the  lire  lide  i  but  ieem  not  so  freely  to  drink  up 
4hcir  sap  agMD  Yilicii  iuvactadt  aa  when  made  polei^The  tine  wiUow-fok% 
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left  all  night  in  the  grass-plot,  and  returned  the  next  ciay  to  the  fifc^side,  blec<l 
diNMh.— Map1«  md  wtllow'^le*  bfosd  awl  cease  at  fleaauitt-agiia  and  ig»n,  jC 
jqaidJy  withdrawn  and  babmced  in  the  hand,  and  often  inverted  to  hinder  the 
&ning  and  cxpcnce  or  :  Yet  being  often  heated,  they  will  at  length  quite 
cease,  though  uo  sap  was  ai  any  time  senstUy  lost.  And  when  they  have  given, 
over  bieedii^»  tliat  is,  ahowing  any  SMMtiire,  being  brought  witlun  the 
warmth  of  the  fire,  the  bark  will  yet  be  faiind  very  full  of  juice. — A  hard  liga^ 
ture  mnde  within  a  quarter  of  an  inch  of  the  end  of  a  wood- bine  rod,  did  not 
hinder  its  bleeding  at  all  when  brought  within  the  waruith  of  the  (ire. — IVJaple 
and  wHIow-poln,  &c.  qaite  bared  of  back,  and  brought  to  the  fire,  will  idiow 
moisture  at  all  in  any  part.->One  barbery,  or  pipridge- pok^  bared  of  its  barit» 
brought  to  the  fire,  sliowed  moisture  from  within  the  more  inward  circles, 
though  not  any  from  the  outward.  JMaple  and  willow  poles,  tec.  half  bared  o£ 
baric,  iwMild bleed  bythe  fire,  from  the  half  mily  of  ihoaa  eirdea  whieh  bf 
under  the  bark — JMaple  and  willow-poles,  split  in  two  and  planed,  would  not 
show  any  moisture  on  the  plar«d  sides,  but  at  the  ends  only. — A  pole  of  ivy 
did  of  itself  exude  and  show  a  hijuid  and  yellowish  main  froin  the  bark  and  near 
the  pith ;  hut  wliea  brought  to  the  fiae>«ide,  it  Ued  a  thinaod  coiourleBS  sap 
fttMU  the  iatermediaiie  wood  circles.-^  pole  wiBow  (jbr  eaMnpfe)  hent  aalft 
a  bow,  iriUoQie  ita  is|p  (mtf,  u  iu  bteediageitlMri|piBlBneotMfy  or  hy,  tbe 
fire..  ■■  '  .  . 

■    ■  ...  r 

Extract     a  Letter  Jram  Francis  Willouobby,  Esq.,  March  16, 

1670-1 ,  relating  to  tome  Particulars  oAtme^Hentmed  m  M^ltisnut^ 

Communications.    N*  70.  j^,  2125. 

We  have  reviewed  our  old  notes,  and  made  some  few  expcrimejils,  nud  find 
tliat  branches  of  willow,  birch»  and  sycamore,  cut  off  and  held  perpendicularly^ 
wtU  Weed  without  tipping ;  and  that  the  cuttit^  off  of  their  tops  does  not 
senribly  promote  the  hteecfiqg.  We  doubt  not  ef  Mr.  Listeria  diligence  and 
veracity,  but  wcm  lrr  'Int  our  experiments  should  difler.*  The  trials  we  have 
made  this  year  canlinn  those  we  communicated  to  you  formerly,  viz.  The 
sycamore  bleeds  upon  the  fir^t  coosidcrabic  frost,  after  the  le9f  is  fallen,  as  it 
did  ploMHaDy  the  10th  of  Mavemlwr  last :  And  both  that  walnnt  and  maple 
bleed  all  winter  long  a/tcr  frosts,  when  tlje  weather  relaxes,  and  the  sun  shines 
out ;  but  walimt  nnd  maple  begin  not  SO  SOOn  as  the  syrmv.orc.  The  birch  will 
itot  bleed  till  towards  JLhe  ^pring.  This  year  it  began  sowething  sooner  thaa 
nBdinaiy,  ^xiut  the  beginniqg  of  Fdmiary. 

*  ^  tiiu  Uiiierenoe  rcmored  below,  by  Mr.  Lister  bimielC 
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We  cut  off  pretty  thick  brandies  of  birch,  and,  having  tippeJ  the  ends,  in- 
torted  them,  and  fastened  a  Umbut  or  ring  of  soft  was  to  tlic  great  ends,  which 
we  held  upwards;  mtUng  with  the  plane  of  the  end  a  vesMl  of  about  an  iach 

deep,  whereiato  wc  prnred  water,  which  in  a  few  minutes  sunk  into  the  jores 
of  the  wood,  and  running  quite  Uirough  tlie  length  of  the  brand),  dropped  out 
of  the  ends  considerably  fast,  continuing  so  to  do  as  long  as  we  poured  on  water. 
The  IHee  experiment  we  made  hf  ftiteniDf  tueh  ringi  of  wax  to  the  lewer  ends, 
and  pouring  in  water,  which  run  through  the  wood,  and  dropped  out  of  the 
greater  ends^  as  fui  or  faster*  This  we  tried  once  iipon  a  j>}caiiK)re  without 
success.  '  ' 

Exirmiof  a  Letter  from  Mr.  LiSTBR,  written  .^prtl  S,  IGj],  both  in 
relafhn  to  the  further  Discovery  of  the  Motion  of  Juices  in  T^e- 
getablcs,  and  removing  the  Difference  noted  t»  the  foregoing  Letter. 
N"  70,  p.  2126. 

Otie  or  both  ends  of  the  pith  of  a  willow  pole,  sealed  up  with  herd  wax,  will 
yet  freely  bleed  by  the  warmth  of  the  fire. 

March  13,  was  the  gieatest  frost  and  snow  i^  have  had  this  winteriti  these 
fWtts  about  York.    Some  twigs  and  branches  of  the  very  same  willow  tree,  as 

formeHv,  and  likewise  of  many  other  willow  trees,  taken  off  this  rrinmin:]^, 
March  23,  when  brougiit  -within  the  air  of  the  fire,  would  show  no  moisture 
el  all,  no,  not  when  Imted  warm,  and  often  end  long  turned* 
March      the  same  willow  branches,  which  yesterday  would  not  Ueed,  end 

werf  thrown  upon  the  grass-plot  all  Tiip;'it,  as  well  as  those  newly  cut  down,  by 
the  fire-fiide  freely  showed  moisture,  and  bled  this  morning  upon  the:  breaking 
up  of  die  froit. 

Ash  poles  and  bnndies  this  day  ax  well  ss  jicsterdaf  woold  by  the  fire  be  no 

more  moist  than  when  I  formerly  tried  thctn. 

The  same  morning,  March  23,  a  twig  of  maple,  which  had  had  the  top  cut 
off*  the  7  th  of  February  last,  and  whicli  then  bled,  this  day  being  (|mte  taken 
off  from  the  tree,'  and  brought  within  the  iir  of  the  iiie,  end  held  with  the  fer- 
m«rty-cut  end  downwards,  did  not  run  at  all  alt  the  end,  but,  held  on  in  that 
posture,  it  did  run  apaee  at  the  other  new-cat  end  ttppermost,  so  as  to  spring 
and  trickle  down. 

Note,  ThM  this  dotii  well  agree  with  my  experiments  made  the  last  year  at 

Nottingham,  where  I  observed  wounds  of  some  months  standing  to  bleed  apace 
at  the  breaking  up  of  every  hard  frost.  For  first,  in  these  parts  there  has  been 
no  hard  frost  this  year,  not  comparable  to  the  last  year.   Apin,  those  Not- 

4]>a 


560  rmumoiwmakx.  tKhmacnam,  [aiho  iSjrr^ 

tingham  trees  I  woimdacl  ia  the  trank,  and  they  stood  against  a  farldc  wall,  and 
the  wound:!  were  ou  the  nde  next  it;  and  besides  had  horse  dung  stopped  in  al^ 

of  them  for  some  reasons,  which  things  undoubtedly  defended  them  nnuch  . 
from  the  air  and  winds,  oud  kept  the  wounds  still  green  and  open ;  wiiereas  the 
tops  of  these  maple  twigs,  spoken  of  m  the  last  experiment,  were  exposed  in  an 
open  hedge  to  the  air  and  winds.  ';. 

Concerning  the  bleeding  of  poles  and  entire  branches  held  perpendicular,  Mr. 
Willougliby  IS  in  the  right,  and  some  experiments  in  my  \Ast  to  you  of  March 
17  cunlirm  it  Yet  it  is  very  true  what  I  obserred,  though  the  cause  I  did  not 
then  wdl  take  notice  of,  when  I  first  made  the  experiment  and  sent  yoaan  a6> 
count  of  it.  For  I  held  t!ic  twigs  whicli  I  had  cut  off  aslant,  joining  and  hold- 
ing up  the  cuts  together  in  my  left  hand,  that  I  might  the  belter  observe  which 
part  or  cut  would  bleed  or  not  bleed  the  faster,  and  because  I  fouiul  that  the  cut 
of  the  separated  twig  did  not  in  that  postnie  (holding  it  upwards,  as  I  said,  for ' 
the  luUantatre  "f"  my  eye)  bleed  at  all,  whereas  the  cut  of  the  br.inch  remaining 
to  the  tree  did  freely  bleed  ;  I  therefore  inverted  the  separated  twig,  and  held  it 
perpendicular  with  the  cut  end  downward,  and  found  tliat  the  little  tiiey  wexe 
exposed  to  the  air  In  an  upright  postoie,  had  so  very  much  checked  the  motion 
of  the  sap,  that  I  concluded  they  would  not  bleed  at  all,  and  yet  striking  off 
tliclr  tops,  and  mnkinrr  itoles  of  them,  I  found  that  some  of  them,  if  not  all, 
sliowed  moisture ;  but  i  aiu  convinced  since,  that  it  was  rather  some  unheeded 
aoddent,  as  violently  ben^iQS  them,  or  perhaps  the  wpnpth  of  my  haiidand 
season,  or  place,  whkih  caused  this  new  motioa  of  sap,  than  merely  the  strik* 
ing  off  their  tops. 

&mu!  CpmmumcaHoiu  cibiM  m  early  Swarm  of  Beet,  J»  aim  eoHcemr 
vagC^er;  J^aceuiofSt^;  titeSeaton^lVaiufdanfmg  P^OtMet^ 
Sent  to  tJie  Pttblisher  out  of  Herefordshire  ^  Richard  Reed,  Esq. 
m  a  Letter  dated  ManA  14, 1670-1,  ai  Lugwardme.  N  70,  p.  2128, 

On  Thursday  last,  the  Qth  instant,  there  wasat  the  next  liouse  to  mine  a 

swarm  of  bees.  It  was  a  very  fair  day  to  entice  them.  I  had  it  from  the 
owner,  one  Parry,  now  in  my  work,  and  I  inquired  of  him,  whether  they  did 
not  all  leave  the  hive,  as  sometimes  they  do  unseasonably,  either  for  want  of 
food  or  out  of  distaste  ?  he  told  me,  no,  but  there  are  as  many  left  bdiind  ss 
came  forth.  But  I  conceive  that  poverty  drew  them  abroad  to  seek  their  for- 
tunes; the  InHnitc  Wisdom  liaving  imparted  such  a  providence  to  that  little 
commonwealth,  as  to  send  part  of  their  company  abroad  to  shift,  before  their 
whole  Mock  of  food  shall  be  consumed,  to  the  dcatruetioa  of  them  all.  . 
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•  I  do  conolenl,  hr  the  advandng  of  cyder  in  richnen  bath  f&r  tuke  tmd  OO' 
lodr,  a  wr  onk,  provided  it  be  nvute  of  Urtibcr  very  well  seasoned,  otherwis* 
it  miiy  spoil  it  utterly.  I  have  often  tried  it,  and  found  that  sort  of  oaak  to  im^ 
prove  cyder.  • 

.<  The  best  cyder  I  ever  hid  was  red  atreake  griAed  on  a  gennct  mogrle  itodc 
For  as  tiiose  kinds  agree  best,  and  the  trees  so  grsAied  seldom  canker,  so  the 

fruit  is  far  milder,  and,  bcinp  ripe,  both  rich  and  large,  and  good  to  eat,  and  the 
cyder  is  smoother,  and  abates  in  strength  and  harshness  of  that  on  the  crab,  and 
needs  leai  of  ndlowii^  befine  making,  the  stock  in  aonw  degree  altering  and  re* 
dainung  the  nature  of  the  fruit.  For  as  an  ^ifile  is  best  grafted  on  a  crab^ ' 
which  givf's  acrimony  and  quickness  to  the  fruit,  so  a  crab  (and  the  red  streake 
is  no  oUier)  grafted  on  an  apple,  receives  thence  gentleness,  softness,  size,  and 
tMHOEoenent  dloy  to  the  iharpoess,  and  (aa  Mr.  Evelyn  calb  it)  the  wfckedneas 
of  thelroit.  I  have  by  certain  observation  found,  thitcnb^ocks  grafted  with 
some  sorts  of  frait,  which  the  soil  likes  not,  they,  not  the  soil,  will  all  ranker, 
not  only  in  the  graft  but  the  stock  also,  whicli  if  you^raft  again  u||>on  the  for- 
mer graft,  with  a  fruit  liking  to  the  aoti,  wfH  all  heal  and  ao  become  trees.  And 
it  is  ceruin  by  my  observation  that  twenty  (x^ar  stocks,  being  wild,  grafted  youn^ 
with  the  same  sort  of  pear,  and  twenty  witli  another,  the  roots  of  each  of  those 
of  one  sort  will  grow  alike;  and  so  those  of  the  other.  Generally  those  that 
naturally  grow  high,  «i  the  bare-land  pear,  root  deep,  and  all  do  ao ;  those 

'  tshoM  heada  are  bushy  and  thick,  as  the  aommer  bon-chretien,  their  voota  run 
wide,  and  are  matted  below,  and  all  are  so.  This  diversity  of  the  way  of  grow- 
ing of  the  root  must  be  by  grafting,  and  could  not  be  but  by  the  intercourse  of 

.  aapt  which  it  leedvea  from  the  graft,  and  that  eunot  be  but  by  the  return  of 
the  aap. 

But  in  this  I  desire  rather  the  judgment  of  others,  than  give  mine  own, 
because  it  is  of  a  constant  use  to  me,  to  be  well  assured  herein.  For  if  the 
aap'TCtuma  not,  then  may  I  prune  or-  lop  my  trees  in  any  time  of  the  year 
without  loaa  of  sap,  which  I  take  to  be  thev  blood,  and  that  m  which  their 

life  consists. 

Concerning  the  season  nf  transplanting,  some  advise  October :  but  of  late 
years  I  have  never  begun  to  plant  till  Valentine's  day,  though  a  uiild  and  good 
winter.  And  I  approved  of  late  rather  than  early  planting ;  and  aa  yet  have 
lost  fewer  by  miscarriage.  The  cold  in  the  winter  kills  more  than  the  drought 
in  summer;  only  the  coM  does  the  work,  and  we  impute  it  to  the  drought ; 
because  they  languish  uiuii  summer  irom  ttie  fatal  blow  they  receive  by  the 
cold  m  mnter,  and  then  die.  For,  cither  we  take  our  atodu  out  of  wooda, 
or  out  oC  nunerica}  in  either  place  they  lie  warm.  If  yoa  then  in  October 
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transplant  than,  yoii  expose  them  od  a  sodden  to  an  open  air,  tfud  adventure 
than,  b«lt%««ak,  to  « long  and  pcrhapt  cold  winter  1  which  thqr  «anot  bear 

no  more  tlian  can  the  heat  when  unused  to  a  voyage  beyond  the  line.  I 
am  also  relieve  them  against  the  drought,  by  watering  and  covering  the 
ground,  to  keep  it  cool:  but  tliere  is  no  fence  against  tlie  froat ;  which  often 
gets  into  the  root*  and  killa»  so  lluit  tbef  never  ipraig ;  oir,  if  they  do,  yet 
weaiily,  and  die  in  thesprinEr;  or,  if"  tlicy  survive,  as  many  do,  yet  come  on 
very  slowly.  For  the  Imrk  cleaves  to  the  wood  by  reason  of  the  cold,  which 
dries  and  clings  Uieui  together,  that  like  a  hide-bound  horse,  they  will  not  ad- 
iBtt  the  sap,  which  the  root  isooU  tend  up ;  and  other  aocftiera  grow  oat  at  tha 
earth,  and  the  tree  grows  dry  and  turns  red  :  all  which  discovers  the  obatroD* 
tio»i  in  tlic  receiving  the  sap,  which  would  come  from  the  root ;  and  then  we 
arc  forced  to  score  and  loosen  tlie  hark  as  we  can.  Now  on  the  other  side^  if 
Ibe  nraraier  prore  moiat,  the  danger  and  fear  of  late  aetting  is  over,  aad  thef 
will  thrive  and  come  forward  first;  if  otherwise,  I  seldom  see  but  they  ahiaf* 
keep  green  and  fresh,  being  maintained  in  life  and  verdure  by  the  sap  thay  va* 
ceive  in  the  beginning  of  ttm  spring,  before  they  be  transplanted. 

in  the  dead  of  winler  I  prane  and  cut  the  tree  I  inteiid  to  tiaasfdant,  aa  I 
would  hare  it  be,  to  the  end  to  \om:  nothing  of  its  strength  when  I  tranaplauia 
Then  I  suffer  it  to  abide  untouched  by  the  spade  till  Valentine's  day.  and  then 
remove  it,  after  it  has  taken  in  somewhat  of  the  spring.  This,  1  thuik,  will 
oauae  it  to  take  better  and  grow  better. 

la-^vanapJaoting  I  am  very  careful  to  picaerve  and  lat  the  roots  as  lai^  aa  I 
can,  sopposing,  the  l^trErrr  the  root  the  more  of  strength  and  sap  it  contains, 
and  so  will  advance  the  more  the  growth  of  the  trea ;  since  every  thing  grows 
in  propcNrtion  lo  the  root  beneath ;  hot  I  am  doubtful  in  this,  whetlnr  I  do 
mil  or  ill,  aad  deme  the  judgment  of  others.  For  I  have  heard  fram  aomo 
plnnt<«r^,  that  roots  cut  sliort  do  best,  "tending  forth  new  roots,  which  draw 
sap  and  nourishment  best.  And  we  see  that  moyies  set  on  slips  that  have  no 
roots,  come  to  a  to«e  aoenar.  And  I  have  oftm  observed,  that «  noyle  tra» 
planted  after  it  has  taken  root  does  not  live  so  certainly,  or  thrive  so  well,  as  a 
si^  DoAj  set. 

Some  Observations  touching  Coiout  s,  iu  order  to  the  IiKtei»  of  Dyes^ 
€md  the  FigatmH  of  Cohun,   In^mied  hg  fh»  ^  ^fimr 

above-mentiomd  Letten,  fdio  atmexed  thm  lo  that  February  15, 
1670.   iV^  70,  ^.  2138. 

T«N> things  Iconoeive,  am dadly  ainwd  it  in  IIk  iii«rity  of «t>lMMi  thtt 
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one,  to  increase  the  materia >  tinctoria,  BBd  the  Other  to  6x,  if  poteible,  tlMMe 
fioloart  which  we  either  huve  almdjr,  or  sImH  hereafter  discover  for  uae.- 

As  to  t})e  first,  animals  and  vegetables,  l^esides  other  naturnl  bodies,  iiiny 
abundantly  furni'^h  tis.    And  in  both  tlicse  kinds  some  colours  are  apparent,  as 
the  various  colours  of  flowers,  and  tiie  juices  of  fruits,  &c.  and  the  sanies  of 
animab ;  othen  ere  letent,  and  diooovered  to  i»  fay  the  efiiwts  the  aeverni 
Amilics  of  salt  and  other  things  may  have  upon  them.    Coiiceming  t!ie  ap- 
parent colour>j  of  vegetables  and  animals,  and  the  various  efftcts  of  dittVrent 
aolts  in  changing  them  from  one  colour  to  another ;  we  have  many  instances 
in  Mr.  Boyle.   And  if  we  might,  mtli  the  permiwtoa  of  tliat  honooraUe  end 
learned  person,  range  them  after  our  fashion,  we  should  give  you  at  least  a 
new  prospect  of  them,  and  observe  to  you  the  conformity  and  «£rreemei>t  of 
the  etfects  of  salt  on  the  divers  parts  of  vegetables:  viz.  1.  That  acid  salts  ad. 
yanoB  th«  colours  of  flowers  «nd  benioiy  that  ia,  according  to  the  experiniCTita 
t£  Mr.  Boyle,  they  make  the  infiinopa  of  balriusii'.un  or  pomegnnate  flowen, 
red  rosefi,  ciove-gilly  flowers,  nw^erion,  pease  bloom,  violets,  ryanus  flowers, 
of  a  fairer  red;  also  the  juices  of  the  berries  of  ligustrutn,  of  black  cherries, 
hndtthom  herriea,  of  a  much  fairer  led :  end  to  the  aame  purpose  add  nits 
make  no  great  alterations  upon  the  white  flowers  of  jessamin  and  snow  drops. 
1.  That  itrinoixs  salt-  md  alkalies,  on  the  contrary,  quite  alter  and  change  the 
colours  of  the  same  tiowers  now  named,  and  the  juices  of  the  same  berries 
abo,  from  red  le  green  t  «««n  jesaanin  and  enow  drops.  8.  Again,  that  in  like 
MUner  urinous  spirits  and  alkalies  advance,  at  least  do  not  quite  spoil  the 
colonr-^  of  the  juices  of  leaves  of  vegetables,  of  their  wood  and  root.  Thus 
Mr.  Boyle  teUs  us,  tliat  urinous  spirits  and  alkalies  make  the  yellow  infusions 
of  sadder  roots  fed  t  of  bnnilwood,  purplish;  of  lignum  nephriticum,  blue; 
the  fed  iofuHon  of  logwood,  purple;  of  the  leaves  of  senna,  red.   4.  That, 
on  the  contrary,  actd  salts  quite  alter  end  cbantgo  the  ssid  infusions  hom  red  or 
Uue,  toydlow. 

In  the  next  plaoe,  we  would  note  to  yon  the  eflfbets  of  salts  on  animals  in  the 
production  and  change  of  colours ;  but  the  instances  are  very  few  or  none  tbst 

I  meet  with  in  nny  nuthor;  the  purple  fish  being  «juite  out  of  use,  and  cochi- 
neal and  kermeb  are  by  rnost  questioned,  whether  they  are  animals  or  not; 
hut,  I  think,  we  may  confidently  believe  them  both  to  be  insects,  that  is, 
worms  or  chrysalids  of  MSpeetive  Hies  in  prasina  foeturs.  We  find  then,  and 
have  tried  concerning  cochinrn'  (which  of  itself  is  red,)  that  upon  the  affusion 
of  the  oil  of  vitriol,  that  is,  an  acid  salt,  it  strikes  the  most  vivid  crimson  that 
can  be  amigiaed ;  end  willi  urines  ssits  and  alkalies,  it  will  be  again  changed 
iato  aii4diient  oolow  fectmsD  «  violet  and  a  purple.  Pliny  somewhere  tel!»- 
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U9,  that  thfi  Gauls  in^bti  time  ccMld  dye  with  vegetahlei,  what  the  Ronwoi 

with  so  much  danger  and  f)ains  souglit  for  in  ilic  bottom  of  tliQ  sea.  Indeed, 
wc  tind  many  plants  mcniiutied  by  the  same  author,  which  cilbec  are  not  noir 
known  to  as,  or  at  least  neglected. 

We  will  now  add  aome  of  our  own  oonaiderations  and  trials.  And  lirst,  con- 
cerninf:  the  apparent  co!oiir«;  in  flowers,  we  think  we  may  insert;  1.  That 
geneially  all  red,  l)hic,  mid  while  flowers  arc  iminediatcly,  on  the  affusion  of  an 
alkali,  changed  into  a  green  colour,  and  then  in  a  short  time  turned  yellow. 
3.  Thatsll  the  parts  of  vegetablea,  whidi  are  green,  will  in  like  manner  strike 
a  yellow  with  an  alkali.  3.  That  what  flowers  are  already  yellow,  are  not 
much  changed,  if  at  all,  by  nn  alkali  or  urinous  ?pirir.  4.  The  blue  seed  husks 
of  glastum  sylvestre  long  gathered  auU  dry,  diluted  v^ith  water,  stain  a  blue 
which  upon  the  aiBiston  of  lye  strikes  a  greea,  which  green  or  bloe  beinp 
touched  with  the  oil  of  vitriol  dyes  a  purple ;  all  tiiese  three  colours  stand. 
B.  On  the  tops  of  fungus  tubulostis,  so  called  by  Mr.  Kay  in  his  late  catalogue 
of  the  plants  of  England,  at'C  certain  red  knots ;  these  upon  the  aiiusioa  uf 
lye,  will  strike  a  purple,  and  stand. 

As  for  the  latent  colonr^i  in  vegetables  and  animals {  tn  ho  discovered  to  us 
by  the  affusion  of  salts;  they  hkewise,  no  doubt,  are  very  many.  We  will  set 
down  only  a  few  instances  in  both  kinds,  which  have  uot  been,  that  we  know 
of,  discovered  or  taken  notice  of  by  others.  Latent  vegetable  ooloura^  I.  TIm 
milky- juice  of  lactuca  sylvestria  oostft  Bfunoaa,.  and  aondins  asper  et  Isevig,  upon 
tlie  affubit  ii  of  lyc:,  uill  strike  a  vivid  flame  colour  or  crimson,  and  after  some 
time  quite  degenerate  into  a  dirty  yellow.  2.  Ti)e  milk  of  cataputia  minor, 
upon  the  afiiision  of  lye,  especially  if  it  be  drawn  with  a  knife,  and  hasat4ny 
time  stood  upon  the  blade  of  it,  will  strike  a  purple  or  blood  red  colour,  and 
by  and  by  change  into  an  ignoble  yellow.  Latent  animal  dyes,  1.  The  com- 
mon hawthorn  caterpilbr  will  strike  a  purple  or  carnation  with  lye,  and  stand. 
3.  The  heads  of  beetles  and  pismires,  &c.  will  with  lye  strike  the  same  car- 
nation oolonr,  and  stand.  8.  The  aniber>oo1oured  seolopendm  will  give  with 
lye  a  most  beautiful  and  pleasant  azure  or  amethystine,  and  stand. 

T-r'.stly,  as  to  fuing  of  colours  for  use;  we  may  use  the  following  obvious 
jntcrenccs,  1 .  That  in  all  the  instances  above-mentioMd,  whether  vegetable 
or  ammal,  there  is  not  one  colour  truly  fixed;  bowever  there  may,  I  oonedvi^ 
be.some  use  made  of  ihcm,  as  they  arc.  I  say  truly  fixed,  that  is,  proof  of  salt 
and  fire;  for,  v  bafsecm  to  stand  and  be  lye  proof,  are eitiier  wholly  destroyed 
by  adinerenisait,  or  changed  into  a  much  different  colour ;  which  must  needs 
prove  a  sUdn  and  Uemiabf  when  it  shall  happen  in  the  uae  of  any  of  them, 
^  Thai  both  the  ^ppeient  and  latent  odo«n»  of  vcigetables  are  iixables  anin- 
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Stance  whareof  we  may  observe  in  the  teed  husks  of  glastum,  and  the  use  dyers 
make  of  the  leaves  aiter  due  preparation.  8.  It  is  probable  from  the  eame  in- 
itaiioe^  thai  we  may  learn  kun-Ae  oQtear  of  aome  part  of  the  fiuit  or  aeed^ 
nrhat  colour  the  leaves  of  any  vegetable  and  the  whole  plant  tni^ht  be  nude  to 
yield  for  our  use.  4.  That  the  latent  colours  of  vegetable*  are  pre-existent, 
and  nut  produced;  from  the  same  instance  of  woad,  and  likewise  from  this, 
that  the  milky  jdoe  of  lactaiGa  qrhcslris  affixda  itself  a  icd  leram.  ft.  That 
the  change  of  colours  in  flowers  is  gradual  and  constant.  6.  That  the  colours 
pf  flowers,  which  will  not  stand  with  lye,  seem  to  be  wholly  destroyed  by  it, 
and  irrecoverable :  Thus  it  happena,  in  the  experiment,  that  one  part  of  a: 
violel  leaf,  upon  the  diiiiiaii  of  lye,  is  ohaaged  veiy  aeon  info  ydkm,  wot 
will  never  be  revived  into  a  rod  by  an  add  salt ;  but  if  another  part  of  the  sama 
leaf  be  still  green,  it  will  be  revived.  7-  That  the  dryne^  seems  to  be  a  means, 
if  not  of  fixing,  yet  bringing  the  vegetable  colour  into  a  condition  of  not  wholly 
and  aoddealy  periaMag  by  the  odicrwiae  deHraying  aiUi  8.  Hut  tiiose 
plants  or  animals  that  will  strike  different  and  yet  vivid  colours  upon  the  affu- 
sion of  different  salts,  and  stand,  as  the  cocfaineal  and  ^astum^  are  fuohaUy 
ol  all  otliers  to  be  reckoned  as  the  best  materials. 

In  the  -coMlading  part  of  this  communication,  the  author  «b8ervM  4lni  he 
has  found  out  a  colour  most  exquisitely  black,  and  comparable  to  the  beat  iul^ 
even  for  the  pen,  and  which  will  net  change  by  fire  or  &alt. 

An  Account  of  some  Fiooks.        70,  p.  2136. 

I.  Tlicodori  KeHcrinpii,  M.  D.  Anthropogenia;  lohnographia,  eive  <fonfnr- 
nmtio  Foetus  ab  ovo  usque  ad  Ossification  is  principia,  in  eupplementum  Osteo- 
gen iaa  Faetnmi.  Amsiala&mi,  4071,  440. 

After  that  this  author  had  the  last  year  published,  together  irith  ■  S(^Qfle> 
giom  anatomicum,  his  osteogenia  foetuum  (of  both  which  an  a«-ount  was 
given  No.  54,  p.  413  thi&  volume;)  in  the  latter  of  which  he  described  the 
*  ftrmation  of 'the  bonea  of  the  homaii  body,  •Amn  the  aecond  month  after  con- 
ception to  the  very  time  of  the  infant's  birth ;  he  considered,  that  there  were 
two  things  yet  left  behind,  necessary  to  the  perfect  knowledge  of  o^ijiiication  ; 
nz,  1st.  What  might  be  the  rudiments  and  form  of  a  human  body,  before  it 
came  to  have  any  firaimeBa  of  bones.  Qdly.  '¥hm  after  an  inlbntV  bang- bora, 
the  soft  bones  acquire  by  little  and  little  both  tlicir  hardness  and  m^nltude. 
"V^''aving  for  the  present  the  latter  of  these  two,  he  undertakes  in  these  sheets 
to  deliver  the  6rst  elements,  as  it  were  of  our  body,  from  and  even  before  tho 
timeof  oonoeptioQ}  affiimipg^  ^ 

T0L.I.  4K 
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■  i:  Non  tanliira  in  nuplis  ct  foccumlis  mulicribus,  acd  etiam  in  virginibus  esse 
sum  mni»  qdkm  in  Gallinui  ova  ponentibtB  ctiam  citn  Galli  comaetudineniy 
ova  <|uaEdam  pisi  virii-lls  magnitudiiic,  in  qiiibus  humor  ktet  intus,  qui,  ttU  ilio- 
rum  ovorum  albumen  ei  vitellus,  dum  coquitur,  indurcscit:  porro,  ova  ilia 
tnulieruni,  pelliculis  extriiuiccus  circurodari,  quae  postquam  in  uterutn  prolapsa 
jwmt  ova  ooit(k  fiBcnndata,  in  Amoion  et  Chonon  brevi  conrniutenUir;  ova  ao- 
tem  ipsa,  duorum  vd  triuin  dierom  q»tio  ad  oenwi  nigri  majora  migmtudinem 
^xcresccrc* 

2.  Thai  lie  once  met  with  and  opened  a  foetus  of  but  three,  or  at  most  four 
days  old,  and  fovnd  in  a  Ktde  globule  that  nature  had  already  fenned  thmin 

•the  rudiments  of  a  human  body,  so  as  tluit  lie  could  plainly  distinguish  the 
■liead  from  the  mass  of  the  body,  and  seii  in  the  head  (though  but  obscurely) 
several  pricked  marks  for  organs :  the  bu<ly  in  the  mean  time  being  nothing 
•but  an  undigested  lwnp.<f- 

'  3.  That  In  a  foetus  fifteen  da;a  dd,  he  could  distiiigui«h  the  eyes,  nose, 
mouth,  ears,  arms  and  feet. 

5.  Tliat  in  another  twenty-one  days  old,  he  was  able  to  separate  the  matter 
prepared  for  flesh  and  akin,  from  that  which  was  to  be  hardened  into  bones. 
As  also,  that  the  head  seemed  nothing  but  a  membrane  distended  with  wind 
and  spirits;  but  its  arms  and  hands  were,  fii^ured,  and  the  fingers  and  toes 
themselves  distinct.  Besides,  that  in  iimi  cartilaginous  part  detiigtied  for  the 
Jiones,  heoouM  numberthe  ribs. 

4.  Tliat  in  one  of  the  age  of  a  month,  he  discovered  some  more  consistenc)', 
and  the  upper  and  lower  jaw  bone  represented  b\  two  bony  puncta  ;  besides  the 
daviculse  formed,  and  almost  all  the  nbs  distinct,  the  shoulder  blade,  and 
dhows,  tl^gh  bones,  ;and  both  the  leg  bones,  called  fodlia  j  where,  by  the  bjr, 
he  intimates  that  a  certain  acid  spirit  in  the  woild  is  the  cffiden^  IS  of  all  fifin- 
ness  and  solidity,  so  of  that  in  bones. 

5.  That,  lastly,  in  a  foetus  of  six  weeks  he  found  that  it  only  differed  in  size 
from  that  of  two  months,  by  him  formerly  described  in  his  Osteogenia;  bat 
that  the  main  tiling  he  took  notice  of  in  this  was  the  distinction  of  six  small 
bones  in  the  lower  jaw,  which  after  the  productioa  of  the  foetus  Into  the  world 
do.  coalesce  into  one. 

AU  this  the  author  has  rqwesented  by  i^guie^  and  endeavound  to  ooofirm 
by  answering  what  may -be  oljeoted  sigunst  his  observatiooa. 

•  t  ItliwtaciialMidlf  nuotioBe^.  ttp.419«f  diii««hmie,.diit«iieie«bMmNim«n  M 
idM  Ml. 
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VOL.  VI.]  PHILOSOPHICAL  TRANSACTIONS. 

II.  Philosophic  Vetcrum,  c  mente  Kenati  Descartes  brcviter  digesta*  ab 
Antonio  ic  Grand*.    Londini,  An.  1670,  in  llmo.  • 

:  Thta  epttome  of  the  Cartmian  phUoaophy,  digested  by  tbe  author  for  the 
use  and  advantage  of  those  that  have  inclination  to  initiiilc  th«>mselves  in  the 
doctrine  of  that  famous  philosopher,  begins  with  the  mam  rule^,  by  Iiim 
esteemed  neoesjtary  to  the  acquisition  of  truth.  Thence  he  proceeds  to  tliose 
atm]]le  noriona,  of  which  ttut  eogitalioiM  are  oompounded,  aikd  oondiidea  thia 
part  with  a  short  doctrine  of  the  syllogi'^m. 

Having  succinctly  dispatched  this,  he  passes  on  to  treat  of  physiology,  and 
exploding  the  materia  prima,  the  substantial  fomu,  the  real  accidents,  (as  these 
are  valgarty  tatight)  he  praceeA  to  prove,  that  there  are  bodiea  exteiided  is 
lenfrth,  hrcadth  and  dcplli,  to  which  belong  figure,  motion,  scite,  &c.  no 
otherwise  than  as  some  distinct  modes.  After  this,  he  considers  the  heavens, 
earth,  water,  air  aixl  fire,  and  of  what  parta  they  are  constituted.  Next,  he 
eiplaina  the  fabrk  of  man ;  giving  an  aoooint  how  he  cornea  to  move  and 
have  perceptian.  And  he  ctoaes  all  witti  s  demooatntion  of  the  eidatedce-  of 
a  God. 

III.  Traitc  de  Physique,  par  Jaques  Rohaultf-    A  Paris,  1671,  in  4t0. 
After  .die  author  haa,  m  .this  ingenkHts  treatiie^  .aaaigned  tbe  eauaea  wfaj 

natural  philosophy  has  been  steril  for  so  many  agc^,  and  found  them  to  be 
th^,  viz.  tiie  too  servile  addiction  to  authority ;  the  resting  in  metaphysicaU 
abstract,  and  general  speculations :  the  severing  of  reason  and  experience ;  and 
the  iiq[lect  of  the  mathiematica;  he  dtridea  it  into  four  principal  parts. 

In  the  firit,  he  treats  of  the  body  natural,  and  its  chief  properties,  divisi>- 
bility,  motion,  and  rest ;  as  also,  of  the  elements  and  the  sensible  qualities ; 
whve  ht  inaiata  at  large  on  the  explication  of  the  nature  and  qualities  of 
viaioD.  '  f 

In  the  second  part  he  treats  of  the  system  of  the  world,  accorcling  to  tha 
three  celebrated  hypotlieses  of  Ptolemy,  Copernicus,  and  Typho,  but  gives  th« 
]neferenoe  to  the  Copernican,  as  the  plaineat  and  the  most  rational ;  considering 
meanwhile  that,aa  tti  theaitoatioiaor  theparttof  the  ani?erB^. ITyeho agrees 

*  Le  GniWt,  a  noted  CvtMian  philaaoph«r,'  •onetimH  cdM  dw  aUnrutar  ot  Dcnriei,  wai 

born  at  Doiuy  m  France.    He  wrote  leveral  books  on  tlie  {liB^kt  flf'the  Oiricilio  philwoptyi' 
Also  Dotct  on  Roliault'8  phytict,  and  otber  woriu. 

f  Boh.iult,  J  celebrated  CnlBiiaii  pbiloaopher,  was  bom  stAMxeii^.  i6^0.  Having  made  soma 
laoftwiii  in  "'i'''»'«»^''t,  b»  wwt  to  iHcb  tfaal  KaaoM  and  fbiloiuphy  at  Fvs,  wbm  ba  <Sad  in- 
|6^«,  near  M^einaf  age.  Ifik  woriu  are  chiefly,  Nalnral  nik>« 'phy  ^  above,  in  4lo;  Bhaieati. 
of  Mathematics  ;  ATreatise  on  Mtvhamcs,  p«bli,hed  after  Jii  -t  Hi',  attachment  to  Descartea's 
pfailoiofib/  led  into  oomerous  erron  and  abauiditiei,  in  aAUooont/,  tnechanid^  oud  philoaopby, 
at  flo^f  te  SMB 17     aboK  aBoooit  of  Ui  India  «•  fkgriiefc 
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with  Copemlciif,  excr-pt  tlint  lie  nuikc^  the  firmament  to  have  the  cartli  for  its 
centre,  lis  observes  further,  that  the  Copemicani  system,  rightly  understood, 
(or  rather  as  he  wrongly  understood  it)  attributes  no  oiotioii  at  ill  to  the  earth ; 
for  motion  being  taken  for  notliing  else  than  for  a  nxsoenive  tp^dicatioii  of  a 
boJy  to  the  Severn!  parts  of  the  immctlijUcIy  enrompasang  and  neighbouring 
bodies,  what  is  called  the  diunial  motion  of  tiie  earth  belongs  ratber  to  Uie  mas* 
fximpoaed  of  the  earth,  die  sew,  and  the  air,  than  to  Ihe  cardu  in  particular, 
which  is  to  be  esteemed  in  a  perfect  rest,  fi>nmiMicll  «•  she  ia  carried  awajr  hf 
the  torrent  of  the  matter  wIiciTin  shv  swims ;  just  as  we  say,  that  a  man  is  at 
rest  that  sleeps  in  a  ship,  while  the  ship  is  indeed  in  motion :  and  so  that  vi'hich 
is  calkd  the  annual  motion  of  the  earth,  does  not  all  appertain  to  her,  nor  evea 
40  thecoa^ftosed  mass  of  earth,  water,  and  air,  but  to  the  celestial  matter  which 
carries  this  mnss  about  the  sun.  Afler  this  he  discourses  of  the  nature  of  tlje 
stars  and  tlieir  influences.  Next  he  renders  an  account  of  gravity  and  levity, 
and  makes  gravity  nothing  else  but  a  len  levity.  And  lastly  be  concludes  this 
jwt  with  ihe  doctrine  of  the  flux  and  reflux  of  .tiie  sea,  as  depemfii^  oa  the 
pressure  of  the  moon. 

In  the  third  part  he  ei^Iains  the  nature  of  the  earth,  and  of  the  bodies  that 
arc  either  contained  in  it  or  about  it,  as  the  air,  water,  fire,  salts,  oils,  me- 
tals, snineralB^  and  meteors.  Where,  amaog  many  other  strange  remaiksi,  he 
declares  that  though  the  transmutation  of  baser  metals  into  silver  or  gold  be  not 
iibsolutely  imposaible,  yet  morally  it  is,  forasmuch  as  men  not  knowing  in  par- 
ticular, what  is  the  6gore  and  size  of  the  little  particles  that  enter  into  the  com- 
fioaition  of  metals,  nor  Ac  shape  and  siae  of  the  other  ingredients,  that  majr  be 
necessary  to  efFcct  this  transmutation,  nor  liave  yet  found  tlie  secret  to  unite 
them  together;  tliat  therefore  it  may  very  well  be  concluded,  that  if  it  be  true 
what  is  said  of  some  chemists  having  formerly  converted  lead  into  gold,  it  has 
happened  b]r  SO  gnat  a  chance,  as  if  a  handiRdof  sand  bdng  kt  611  fnm  00 
high  upon  a  table,  the  grains  had  so  orderly  laiiffld  thensdffes,  as  to  roafce  one 
read  distinctly  a  pap-e  of  V>r<r\\'s  ^neid. 

In  the  fourLii  he  has  endeuvour^  to  oomp-ise  all  tliat  lie  thinks  is  hitherto 
witfi  any  certainty  known  of  man ;  where,  as  moal,  be  utters  a  mmiber  of  odd 
.  and  whimsical  fancies. 

IV.  Nov.i;  Hy;>otheseoa  dc  Pulmonum  Jldotu  fit  iiespintionis  uso  i 
Londtui,  167),  ui  8T0. 

^CluMttiony Omms  tiMt'  contuia  noQinig  that  requites  pariioidarnoUoe. 
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6om£  ConHderatkm  upon  Mr.  Reed's  Letter,  printed  in  N'  70,  shotv- 
ittg  in  what  Setae  the  Sa^  wuybesadto  deteend,  and  to  circulate  in 
Plmti,  md  ihe  Gn^  to  eommumeaU  with  tf^  Stock;  m  aho,  wiai 
Choice  of  dppim  far  ihe  Delicacy  of  the  Uqttoit  in  peculiar  Seasonft 

and  for  casr/  nvd  spccJy  Propagation ;  Pcarx  for  some  Lands  pro- 
per; their  (  hnicc  J'nr  narvfold  Uses,  espcciaiiy  for  pfeasaTif  or  for 
lasting  Lh^utji \  and  huw  to  be  planted  and  ordered  for  the  hest  jld^- 
vttntage.  The  be»t  Season  far  TransplankUhn.  An  Apiary,  or  Dam 
dpSne  BeeSt  recommended  for  public  Ben^t.  Jfl  by  Qr.Joav 
BsjLt  m  aLetteriotke PubMer,  i^Mag  13»  1671.  N»  7l,p.  2144. 

This  title  and  Mconot  of  contents  are  all  thvt  is  necessary  to  retain  of  this 
lonigand  nnimportint  paper. 

Extract  of  a  Latin  Letter  from  Signor  M  u  pigju  fo  the  Editor,  co«- 
cerning  the  Structure  of  the  Lmgt  of  i'rogs,  Tortokes,  ^c.  and  the 
more  perfect  Jlmmaii;  also,  o»  lAe  Texturs  qf  the  Spleen,  &c. 
71.  ^.2149.  l^anOated, 

After  requesting  Mr.  -CNdenburg  to  oodt^  Iw  thanks  to  Dr.  Hiruston  for 
having  in  his  treatise,  De  Respiratione,*  ddfeiided  bis  (Nhlpigfai's)  opinipo  eofi> 

rorninL'' the  structure  of  the  lung?,  he  expresses  his  surprise  that  the  aut})or<tf 
tlie  Aiumadvcrsions-jf-  shoulU  aot  have  discovered*  in  his. dissection  of  tortoiscss, 
lizards,  and  frogs,  the  comniuoication  between  the  brvP^Ua  and  lungs,  whieh 
be  csUs  vesicites  formed  from  or  arising  out  of  the  loose  extanor  o^embrane  of 
the  lungs  (vf»<?iculas  u  laxitate  extenoris  pulmonum  mcmbranae  obortas) ;  whereas 
if  a  pipe  be  introduced  into  the  trachea,  and  air  be  blown  into  it^  the  luogp 
which  are  appended  to  the  said  trachea  will  become  distended  in  Tsrions  places 
about  the  heart;  this  distensioiv  indeed,  the  animal  itself  can  produce  at  plea* 
«urc.  Now  after  the  lungs  have  been  thu<^  :nfl:;tcd.  if  they  arc  tied  with  a  liga- 
ture and  suii'ered  to  become  dry,  oa  cutting  into  tJnem,  the  cells  and  vesicles, 
evidentlj  membranous,  will  be  dearly  discerned.  And  although  in  frogs  the' 
processus  or  ramification  of  the  bronchia  is  short,  nevertheless  the  two  branches 
going  from  the  larynx,  and  composed  of  several  semicircular  rings,  terminate  in 
menbmnous  vesicles ;  and  thos  ncfpiration  and  exj»i;atiQn  ive  perfonnc^i.  Ji»i 

•        p  +?f>      this  vol.  of  the  Abridgetnenf. 

^  Iho  ^iutiioi  ot  Lhe  aounadYcnion*  or  ot^cctiow  hum  alioded  to  wai  Dr.  £dU 
I 


sgo  nii&osoraicAL  trahiactiom*.  [aiwo  i^r* 

in  the  tortiNBe,  in  lizards,  and  the  like,  the  oblong  trachea,  divided  into  two 
branchei,  supplies  the  puhnonary  vesicles  with  air.  I  know  that  in  frogs  there 
are  two  vesicles  near  the  mouth,  but  separate  and  distinct  from  the  lungs;  these 
oral  [or  supraoguttura)]  appendages  are  every  now  and  then  diitended  by  the 
air  driven  from  the  lungs  into  the  cavity  of  the  mouthy  during  the  act  of  ex- 
ptration. 

The  lungs,  as  above  described,  are  invested  with  a  reticular  muscle,  of  wluch 
I  have  elaewhete  radely  ddineated  the  fleshy  plexures,  siniuet,  and  vesicles. 
The  admirable  atmctore  of  this  muscle  is  particularly  conspicuous  in  (rogt  and 
lizards;  its  numerous  longitudinal  flcihy  fibres  are  mutually  intersected  by  trans- 
terse  muscular  fibres^  and  the  interstices  are  occupied  by  reticular  fleshy  plexuses 
mvwh  in  the  nme  manner  as  is  aeen  in  the  leaves  of  tteea.  The  aforesaid  small 
intermediate  spaces  are  furnished  with  a  set  of  straight  fibres,  or,  as  it  were, 
short  tendons.  This  remarkable  muscle  is  not  only  spread  over  the  whole  sur- 
face of  the  lungs,  but  also  invests  all  the  interior  vesicles  and  sinuses;  so  that 
every  part  of  the  lungs  being  compressed  by  its  action,  expiration  and  sound  are 
produced.  A  similar  structure  is  observed  to  a  certain  degree  m  the  longs  of 
more  perfect  animals,  and  is  particularly  apparent  in  the  extreme  lobules  of 
lambs,  when  those  lobules  are  distended  with  air,  and  so  long  as  they  continue 
moist  and  soft. 

The  fibres  of  the  spleen,  conoeming  which  such  various  opinions  and  con* 
jcctures  have  been  oflfered,  are  not  nervous  (as,  iiKleed,  1  myself  once  imagined) 
but  fleshy  [rouscuiarj  in  such  manner,  that  (rom  the  outer  fleshy  covering,  and 
the  fibres  that  run  in  a  trensvere  direction,  a  peculiar  musde  is  formed,  which 
compresses  the  cells  of  the  spleen,  whodij  the  blood  is  propelled  into  the 
splenic  branch ;  after  a  structure  and  manner  not  unlike  that  whidi  we  see  in 
the  auricles  of  the  heart.  ' 

Nature  has  bestowed  upon  the  testicles  of  a  horse  a  structure  somewhat  si- 
milar;  for  their  inner  coat  contains  a  set  of  fleshy  fibres,  or  a  muscle  pervading 
the  meditullium,  together  with  the  varicose  vessels  (ank  cum  varicosis  vasis.) 
These  fibres  having  different  directions  like  those  of  the  spleen,  and  running 
crosswise,  so  as  to  form  a  net-work,  support  and  oompreat  the  congeries  of 
[seminal  tubes,  or]  canals.* 

Bologna^  FMmaiy,  1671. 

•  Tfctie  «  ionethioK  of  inugiiwIiaB  laHrnuDcM  with  tfaeie  objervation*  of  Malpighi,  (»peciaUy 
in  what  relates  to  ths  spWn  and  taite  I>  (bt  IsMcr  Iksmou  to  hm  lalso  fT**im  «f  rrlllllar 
HMmbnmc  tor  mnicuUr  fibre*. 


VOL.  VI.3    "  VmLOMPBICAL  TBANSACTIONS.  5^1 

Some  Obtervatioiu  laiefy  made    eerkm  Mitdomaia  in  Upper  Egypt; 
N'  71,  A  2151. 

I  have  spent  three  months  time  in  the  voy«ge  in  Upper  Egypt,  aooomiMiiwd 
with  my  brothers,  Cliarles  and  Francis,  always  ascending  on  the  Nile  as  high  as 
300  leagues  above  this  aiy,  licing  two  days  journey  on  this  side  of  the  caaomk 
of  the  NHe,  and  where  noFrencbman  hu  been  within  the  memory  of  man.  I 
there  admired  many  idol  temples  yet  entire,  with  very  andent  palaces  filled  with 
statues  and  idols.  1  counted  in  one  place  alone  7  obelisks,  like  those  at  Rome, 
and  about  J  20  columns  m  one  hall,  of  the  thickness  of  five  brasses,  full  within 
and  without,  from  the  top  to  the  bottom  with  hieroglyphic  letters,  and  with 
firrure=;  of  false  deities.  I  found  statues  of  white  marble,  and  some  of  blade,  of 
tlu'  s\re  of  three  persons,  with  a  sword  on  their  side,  and  of  a  hard  stone: 
namely,  a  man  and  a  woman,  at  the  least  of  tlie  height  of  eight  fathoms,  though 
seated  in  chaira»  but  well  proportioned;  and  two  odien  of  black  marblej  .iqxe« 
senting  women,  with  globes  on  Uteir  head,  and  extravagant  oovcrnqga  thenon^ 
which  were  two  feet  broad  from  one  shoulder  to  the  other. 

We  lighted  only  on  two  places,  where  antiquities  woe  to  be  seen,  one  wbeieof 
is  called  Loaor,  and  the  other  Caadionr  wfaidi  ia  a  TBiy  aadeot  castfe^ 
by  the  traditioti  of  the  country  to  have  formerly  been  the  residence  of  a  king. 
In  the  avenues  of  the  ca&tle  are  a  great  number  of  sphinxes  standing  in  a  row, 
and  turning  their  head  towards  the  all^.  This  is  an  idol  having  the  head  ot  a. 
woman"  and  Ifae  body  of  a  Mon,  which  was  oooe  a  ftmooa  deity  amoqg  the 
Egj'f  tiin<!.  Tliey  are  distant  from  each  other  about  two  paces,  and  are  20  feet 
loi^.  I  walked  in  four  alleys,  ending  at  four  gates  of  the  castle ;  and  for  aught 
I  know  there  may  be  more  of  them,  as  I  went  but  half  round  the  caatl^  whidi 
is  very  spaeiouB.  I  reckoned  00  of  them  on  one  side  of  4Mie  alley,  and  as  many 
over  against  it,  and  51  in  another  alley  ;  all  well  proportioned.  The  alleys  are 
of  the  lai^geiiess  of  a  pall-mall  i  the  gates  of  the  castle  are  of  an  extraordinary 
height,  covered -with  most  cmdlent  stooeSk  Mieasnhng  one,  which  makes  the 
height  of  one  of  them,  I  faind  it  feet  loDf ,  and  pfoportwnably  tbidc.  I 
bd'teve  that  there  are  above  a  million  of  figures,  all  in  profile,  none  in  front;  I 
speak  of  those  that. are  graven  on  the  walls  and  pillars.  It  would  have  required 
a  whole  nwntih  to  bbserve  aU  the  parUcdaia  of  Ihatplaoe.  I  contented  myself 
with  drawing  only  the  postures  of  a  doite  of  Hhib  most  extravagant  detnoo^, 
with  their  adorers  of  both  sexes ;  and  some  frontispieces  of  temple?,  which  aim 
not.  very  rich  in  ardiitecture,  but  biultof  very  find  stone.  W  hat  most  pleased 
mewH  thejground,  vrfiere.  the  azora  and  tlw  other  cdour^  wiuch  ate  like 
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enamel,  «ppnr  as  Tresh  a»  if  they  had  been  laid  on  but  a  month  before.  There 

era  temples  so  spacious  that  3000  people  may  stand  on  the  roof  with  case.  In 
the  same  castle  there  is  a  pond,  tiie  water  whereof  is  bitter,  set  about  with  fine 
stones.  This  >vater  is  said  perfectly  lo  whiten  Imea  all  alone  t  vrfiidi  I  tried  not, 
bat  we  dipped  our  bandkerdneftin  whidikeptthe  aoent  of  aoap  for  four  or 
five  days. 

Hiesc  are  the  only  curiosities  1  can  send  yuu  of  our  voyage,  which  is  not  the 
fiRieth  part  of  what  wa»  to  be  «eaB;  but  our  time  bdag  iumted  we  only  oould 
atey  in  two  places,  our  design  not  being  curiosity,  but  to  satisfy  the  chaige  of 

the  mission  among  the  Christian  Cophts  of  that  conntrj',  which  are  in  great 
ttttmber  there,  and  liave  many  monasteries  and  ancient  churches,  but  poor. 

ISxiract  of  a  tetter  Jhm  F,  Jdxtiasa  P/atL  Bam,  a  Jen&t^  waeermng 

The  Garipus  is  a  Arut  of  the  ilEgeanSes,  ionarniir,  that  a  galley  can  acaieb 
paas  throi^  it,  under  a  brieve,  built  between  the  Citadd  and  the  Donjon  of 

Nc^Topont.  Not  only  this  place,  where  the  bridge  is,  is  called  the  Euripns, 
but  also  ten  or  twelve  leagues  on  each  side  <A  it,  where  the  channel  being  wider, 
iwxMCant  isoMt  la  notse sansfHeaaat^ftotof  ^caAle.  Sbrduee 
«r  lb«r  IcagoiB  Hh  ttfch  side  there  are  found  six  or  seven  golfe,  wherein  diis 
^ter  shirts  ilitelf  up,  to  T??n?  from  thence  bs  often  as  It  enters  tfhere,  and  the 
eitiiaBon  of  these  guKs  ooittnbuics  to  the  oddneaa  xA  this  flux  and  reStaj  erf* 
%Mdi  ikie  ttooii  veeenatobethe  principd  «atuK. 

TYiere  are  <20  days  of  each  noon,  in  whi<^  Aetsonrae  of  Ihe  fioripua  is  re- 
gular, and  10,  in  wiiich  it  w  irregrtlar  ;  that  n,  "five  days  before  and  five  days 
•aAer  the  new  atid  itiH  moon,  the  conrw  of  it  is  regular  and  strong;  and  then 
yiti  aee^fctwsHhfe  Wife  yhiBiioiiiBm 'with  ilima  of  the  mwaii^tBoortleamu  The 
eea  has  tWO  ftiMa  Mid  refloxea  in  almoA  25  hours.  But  there  are  nine  or 
tcTi  changes  of -the  eotirsc  of  the  water  during  the  remaimng  ten  days  of  in- 
et^uality ;  unless  it  bbw  hard,  for  then  the  course  changes  not  above  six  or 
«*«n  times,  t-onee  stayed  on  tbemiO,  ^iehlsnBderthe'brii^  l4-<hmr, 
and  I  saw  the  course  df  tlie  water  ciwnge  thrice,  though  the  wind  was  pretty 
high  ;  and  the  wheels  of  the  mill  turned  as  often  divers  wnvs. — In  the  Euripua 
'the  water  rises  not  much  above  a  foot.  In  the  ocean  it  is  observed,  that  the 
water  tii  ita  fishin  flows  into  the  porta  aiid  toiravda  tiielkofl,  md  in  its  ftH'nins 
into  the  triain  ;  hut  in  the  £tiripus,  when  the  water  rises  it  runs  then  into  tiie 
aea,  and  when  it  sirtks,  it  flow?  into  the  rfinnnrl  j^oing  towards  Constantinople. 
The  smaU  gdlft,  that  are  on  the  ieft  side  uf  the  port  of  Nf^ropont,  are  ^led 
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when  the  water  xitmt  and  «nptied,  running  towanb  Thessaloaica  or  Cou- 
itantinopl^  when  it-dcsccndi>.    I  wrote  to  the  P.  Vahois,  desiring  him  toob> 
serve  ;  nnd  he  took  notice  of  the  same  at  Constantinople,  \]7..  that  the  waters  of 
the  filack  Sea,  that  coiue  from  Constantinople,  drive  the  Eurijnu  in  ils  rising 
towanb  the  main  aea,  and  that  thereafter  the  waters  retire  themflelves  towardi 
the  same  place  again  whence  they  came.    That  swelling  of  the  Euripos  whieh 
is  irregular,  lasts  not  above  a  quarter  of  an  hour,  and  the  sinking  three  quarters; 
though  then  tlie  water  ran  with  more  rapidity,  and  seemed  to  us  to  come  away 
in-thrioe  aa  great  plenty,  aa  when  it  nae.— Between  the  aaoent  and  descent 
there  is  a  little  interval,  wherein  the  water  seems  to  be  at  rest  and  stagnating; 
so  that,  if  there  be  no  wind  stirring  it^  bits  of  wood  and  straw  lie  itill  upon  the 
water  without  motion. 

From  what  I  have  said,  it  is  not  diffieult  to  leooniaie  the  aaanra  tiiat  have 
written  so  differently  of  tlic  Euripus.  For  those  who  have  said  that  there  is 
nothing  in  it  but  what  is  seen  in  the  ocean,  viz.  Two  fluxes  nn^  refluxes  in  24 
hours,  have  only  observed  it  in  those  20  days  of  its  regularity.  And  the  ancient* 
have  not  delivered  a  fidsdiood,  when  they  say  that  there  are  seven  ledpiocations 
in  one  day,  hecanas  that  hqipens  when  the  winds  trouble  and  retard  tlie  ooune 
of  the  water :  and  I  ansure  you,  by  often  reiterated  obsen-ations,  that  when  it 
is  still  weather,  theilux  and  reflux  is  made  even  to  nine  or  ten  times  in  a 
naturatdajr. 

A  RdoHon  tf  Iwo  eoiuidenAle  Bmrrkeam  in  Noi^km^taiu^re.  By 
JIM  JoBN  TsMPLBit    Sn^hrook  iV*  71 ,  ^  2  156l 

Oelbberao,  1969,  between  tive  and  siio'doek  in  tiie  aAemoon,  the  wind 

being  westerly,  at  Ashley,  in  Northamptonshire,  there  hafjpened  a  formidable 
hurricane,  scarce  bearing  sixty  yards  in  its  breadth,  and  spending  itself  in  about 
seven  minutes  of  time.  Its  6r8t  observed  assault  was  on  a  milk-maid,  taking 
her  psH  and  hat  from  oflT  her  head,  and  carrying  her  pail  many  scores  of  yards 
from  her,  where  it  lay  undistxtvered  some  days.  Next  it  stormed  tlie  yard  of 
one  Sprigg,  in  West  thorp,  a  name  of  one  part  of  the  town,  where  it  blew  a 
Waggon  body  off  the  axle-trees,  breaking  the  wheels  and  axle-trees  ia  pieces, 
and  blowing  three  of  the  whada,  ao  shatlwpsri,  over  awaDs  this  waggon  atood 
somewhat  cross  to  the  passage  of  the  wind.  Another  waggon  of  Mr.  Salisbury's 
was  driven  with_  great  speed  on  its  wheels  against  tiie  side  of  his  house.  A 
branch  of  an  asb-tree,  so  large  that  two  stout  men  coidd  searoelift  it,  was  Mown 
o«er  Mr.  Saliahury's  Iiouse,  without  hurting  it  {  and  yet  this  branch  was  torn 
IscMn  a  tiee  100  jraida  distant  fiooB  the  boose.  A  dale  wai  carried  near.  300 
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yards,  forced  upon  a  window  of  the  house  of  Samuel  Tenipler,  Esq.  and  very 
much  bent  an  iron-bar  in  it.  Not  to  take  notice  of  its  stripping  of  several 
houses;  one  thing  is  remarkable,  which  is,  that  at  Mr.  Maidwell's  it  forced 
open  a  door,  breaking  the  latch  ;  tlience  passing  throngh  the  entry,  and  forcing 
open  the  dairy  door,  it  overturned  the  milk  vcsscli,  am\  blew  out  three  panes 
or  lights  in  the  window  :  next  it  mounted  the  chambers,  and  blew  out  nine 
lights  more.  It  tore  olf  a  great  part  of  the  roof  of  the  i>arsonage-housc.  It 
blew  a  gate-post,  fixed  two  feet  and  a  half  in  the  ground,  out  of  the  earth,  and 
carried  it  many  yards  into  the  fields. 

The  other  instance  was  October  1 3,  1 6/0,  at  Braybrook,  likewise  in  North- 
amptonshire, about  eleven  o'clock;  when  the  wind,  in  a  storm,  assaulted  a 
pcase-rick  in  the  field,  uncovering  the  thatoii  of  it,  without  touching  anotlier 
only  10  yai-ds  oft".  Thence  it  proceeded  also  to  the  parsonage,  by  a  narrow 
current,  scarce  8  yards  in  breadth,  blowing  up  the  end  of  a  barley-rick,  there- 
with some  stakes  in  it  of  near  five  feet  long :  without  touching  a  wheat-hovel, 
witliin  six  yards  of  the  barley-rick.  It  beat  down  a  jack-daw  from  the  rick  with 
that  violence  as  forced  the  guts  out  of  the  body,  and  made  it  bleed  plentifully 
at  the  mouth.  Thence  it  went  in  aright  line  to  the  parsonage-house,  and  took 
off  the  cover  of  all  the  house  in  its  compass.  From  hence  it  passed  over  the 
town  without  any  damage,  the  rest  of  the  town  being  low  in  situation,  and 
went  on  to  a  place  called  Forthill,  where  it  uncovered  so  much  of  a  malt-house 
as  lay  within  its  line  and  breadth. 

Braybrook  stands  in  a  valley,  environed  by  hills  on  three  sides,  at  three 
quarters  of  a  mile  distant  from  it.  There  is  also  a  hill  called  Clackhill,  within 
a  mile  of  it,  and  exactly  in  that  point  of  the  compass  in  which  the  wind  then 
blew :  no  other  hill  in  its  way  till  the  wind  had  passed  over  all  the  places  it 
damaged.  There  have  also  been  two  earthquakes  in  this  town  within  these  ten 
years,  with  little  or  no  wind. 

A  Narrative  of  two  Petrifications  [calculous  Concretions']  in  Human 
Bodies.  Communicated  by  Mr^  Curistophj-r  Kirkby,  in  a  Letter 
from  Dantzick,  dated  Aprils,  1671.    N  71,  p.  2158. 

A  woman  of  56  years  of  age,  unmarried,  whose  whole  course  of  life  had  been 
extremely  sedentary,  was  troubled,  some  years  before  her  death,  with  great 
pains  in  her  back,  especially  towards  the  right  side,  and  a  continual  vomiting ; 
whose  urine,  for  some  time  before  was  turbid,  and  as  it  were  mingled  with 
blood ;  yet  totally  void  of  salsuginous  matter.  She  was  under  the  care  of  the 
best  doctors  in  this  place,  who  adjudged  tliat  symptom  of  bloody  water  to  have 
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IWOioeeded  ex  pramaturd  cessalione  metuium  (which  left  her  latiie  fortieth  year 
of  her  age  ;)  thereby  pcrlia|)-  dcccivL<l,  because  there  was  ne\'er  either  stone  or 
gravL-l  voided  by  her.  But  her  last  doctor  (from  whom  I  have  this  relation,) 
adjudged  it  to  prooeed  «A  qffheUt  nephritieo  et  ^tdiem  gravUsima.  This  person, 
when  dead  of  ^eKcliitempen,  was  opened  by  this  her  last  physician,  atid  among 
many  other  common  phfpnomena  he  found  the  left  kidney  fiUcd  with  large 
stones,  but  the  right  wholly  petrified,  covered  witlt  the  ordinary  skin  without 
■ay  flnh}  the  hair  of  which  (the  other  hemg  hroiken  by  injurioas  dteec^) 
icpMSenting  still  the  kidney,  I  have  seen,  which  was  both  massy  and  ponderous, 
so  concf«ted  by  the  closer  coalition  of  muiate  aand,  which  might  be  rubbed  oft 
by  your  finger. 

.  The  other  was  e  lad  abottt  nineteen  yeara  oU,  wfaofiom  Ua  eradtewia  dia- 

poeed  to  a  consumption,  accompanied  with  continual  coughing,  great  emaciation, 
and  continual  heat,  m>  thai  he  was  reduce*!  to  a  skeleton,  and  labouring  under 
this  distemper  died.  Bciug  opened,  a  great  quantity  ot  watery  matter  run  out 
'0t,  the  abdmneD,  of  s  diyloiia  conalatnnoe  $  almoat  dl  the  gtandoka  of  the  ne> 
sentery,  through  which  pas^  the  vcme  lacteir,  were  very  great,  and  hardened  be- 
yond the  hardnes!)  of  a  scirrhus.  The  breast  being  opened,  the  lungs  were 
found  grown  to  it  round  about,  almost  inseparpblf^  full  of  purulent  ulcere  but 
more  espedally  the  left  side,  obstructed  and  filled  with  mueb  gmd  and  small 

ptoncs  ;  yea,  whole  pieces;  of  the  lungs,  c^cr-isHy  the  extremities,  abtWt  the 
^l^fjqnoM  of  a  fioger  and  mor^  were  |iard«ncd  into  a  stony  matter. 

An  Account  offotir  Booh.    N'  7U  P-  2159- 

I.  Frandsci  de  le  Boe  Sylvii  Praxis  Medic<B  Idea  nova.  Lugduni  Batav.  1671. 
This  work  has  been  already  noticed  at  p.  289  of  this  volume  of  our  Abrkige- 

inent.  Thia  ia  an  improved  edition. 

II.  Relatione  dello  Stato  presente  delT  Egypto,  Scritta  dal  8ig.  Gio.  Midtade 

Vanslebio.    In  Parigi,  1670,  in  l2mo. 

'  The  author  observes  that  the  winter  of  Egypt  is  as  mild  as  the  March  air  of 
Bomet  and  that  the  tiaual  timeof  rain  ia  in  the  months  of  December,  Januaiy, 

and  February,  and  that  prindf^lly  about  the  sea-coast :  That  there  are  tem- 
pests from  liister  to  Whitsuntide,  when  the  wind  is  for  the  most  part  easterly: 
Tliat  the  most  agreeable  weather  is  in  November  and  December,  when  the 
coontfy  is  dried  again  from  the  Nile  waten,  and  every  place  in  verdure,  the 
winds  gentle,  niid  llie  sun  tolerable  :  That  the  violent  heats  are  in  April,  May, 
June,  &c.  nil  itie  inundation  of  the  Nile  cods  the  air;  which  begins  in  July  and 
cods  in  September  or  October ;  and  proves  the  great  and  general  maniue  of  that 
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coan6y»  wben  it  rises  above  l5  braccia,  or  Italian  ells ;  which  when  it  8top« 
short  of  that,  the  inhabitants  are  not  oblijied  to  pay  any  iribiue  to  the  G.  Signtor. 
The  cause  of  this  inundation  is  principally  the  plenty  of  rain  falling  in  ^j^ssinia. 
The  water*  of  the  Nile,  being  generally  cBleemed  very  good,  are  deued  firom 
thprtarbidness  by  bitter  almonds  beaten  and  thrown  in. 

He  speaks  of  the  griat  variety  and  abundance  of  birds  there ;  also  of  the 
vast  number  of  vegetables ;  he  says  the  stones  of  dates  are  given  to  camels  in 
long  journeys ;  alio,  that  tranes,  at  kmg  as  they  feed  upon  tiefeil,  have  nft 
drink  given  them.  Treating  of  the  fossils  of  Egjpt  he  observes,  that  their 
nitre  is  most  abounding  in  the  desert  of  St.  Marare ;  and  that  about  Thebe* 
there  is  dug  up  plenty  of  marble,  porphyry,  alabaster,  granite,  &bc. 

Aa  to  the  mcoaomf  oi  the  Egyptians,  they  do  not  cut,  but  pall  np  their 
.COR),  and  their  corn  harvest  is  from  the  middle  of  April  to  the  middle  of  May; 
and  sometimes  even  before  the  middle  of  April,  new  bread  is  eaten  in  Cairo. 
In  villages,  for  want  of  ovens,  they  bake  their  bread  utxier  tl«e  hot  allies ;  and, 
.in  makii^  their  braad,  some  put  nitie  into  the  doagh«  to  raise  and  ooloor  it : 
whtdimust  be  eaten  new,  or  else  it  is  not  good.  Among  their  drinks  they 
have  mead,  which,  though  it  inebriates,  yet  they  are  permitted  to  drink, 
though  wine  be  forbidden  tltem :  also  a  very  refreshing  liquor  made  of  liquorice 
lyy^Mooi*. 

III.  Theod.  Kerckringii,  M.  D.  Commentarius  in  Currum  Triumphalem 
Antimonii  Basil.  Valentini«*  a  se  Latinitate  d<»iatum.   Amstdodanii,  1671, 

in  I2aio. 

*  It  ii  MHi|Kned  that  the  penon  wha  wrote  nnder  the  mmBaf  BaMiVakBlIiH,  md  «iio  Imd  at 

Ihe  end  of  llie  ISth  or  iM^ning  of  tfie  16A  tetaoif,  was  a  Beaadidine  monk  at  Brfwt.  He  wa» 

£  j;l  >  r  f  stneral  chemical  and  minfralogical  tracts,  among  which  the  most  tflcbratcii  is  flial  which 
Ik  eaiitlcxl  Curnu  Tnumpiiilui  AntinMoii,  written  originally  in  German,  but  aftenvards  translated 
Jnlo  latia  aod  other  langoage*.  A  coUeotioB  of  kii  mark*  was  publMfaad  at  Hawborg,  ia  two  vab^ 
SAno^  1740,  I9  whicbtiiiiethqr  JhaibMOBM  very  Ksrce.  fiaail  Valentine  appean  to  have  been  the 
int  wlio  CKtneMd  a  tcgoltif  fnm  llw  ore  of  antiinony,  the  pixx-eu  ibr  which  he  bai  described,  aa 
»  I  ;i  1.  yariixij  other  prc-j  ir  i:i  of  tliii  »cini-riwial,  inakiiig  chcnusts  acquainted  with  raatiy  of  ita 
propcrtic!  and  oombioatioQi,  before  unknown ;  and,  although  be  was  extravagant  in  bit  ooranaeada- 
tiooi  of  the  mediedviitaMaf  aadoMMif,  mi  wupliyBJ  ttw  hngnagp  of  impiiidiin ;  jpetanghtlieto 
be  ranked  in  the  nnmber  of  thote  who  have  tncreated  mir  stock  of  use&l  and  efficacious  remedtef . 
Against  chemical  preparatiaiu,  and  paruciUarly  against  preparationi  of  metallic  sabslances,  (if  wecx- 
eept  iron)  iht-  strnnges!  prejudices  exittetl  at  lite  liiuc  when  Valentine  wrote,  and  for  niaiiy  yean  after- 
«r«ds.  HetKX  at  tbc  solidiatioia  of  the  farisian  |ibjstcians  (among  whom  Gaj  Paiin  waa  the  cnwt 
•ao^icaous)  BBadkt^wwpainJfcythofarilawBatqf  IMi,  prahlUdDKtlieotiiiplojnnentof  wHlnHitif 
In  medicine.  Some  years  •fter\*orl<: ,  t)r;<i  iniadiciot:;?  l-'-al  rr'irirt-r,,i  was  removed  ;  Hur  v.-a^  long 
OiaCj  indee(?«  belbre  the  gbpkma  ut  J^nace  cwUd  get  tbc  jxitci  of  tbcir  prtjvtdiLei,  ql  nlbcr  <jf 


This  learned  phyncian  having  csnlblly  peniM-cl  the  ant?moi)jal  treatise  of 
Valentine,  tried  all  the  particulBrs  orcfered  therein  to  l)e  done  ;  but  says  that  in 
the  pertormancc  lie  frequently  erred,  and  wa$  at  great  expence&  without  Six>> 
cm,  yt/t  not  by  any  finiltof  tlie  author,  but  «Hn^M*  own. 

Of  the  maof  Mng^  that  are  said  comxtn^g  die  iiMfolnew  of  anttmonial 
preparation^;,  our  commentator  extols  in  a  very  especial  manner  the  red  oil  of 
the  glass  ol  antimony,  of  which  he  teaches  the  way  of  preparing  it  but  cnig- 
imtically,  though  he  comiden  thai  he  hat  done  it  more  dttriy  than  any  body 
deelared  it  to  him.  This  he  affirms  to  be  the  truly  universal  medicine,  being 
seasonably  and  rightly  u?<-H  ;  allcdjnng  (p.  164,  165,)  a  considerable  experiment 
of  his  own,  made  with  it,  importing,  that  by  the  means  of  tliis  diaphoretic  oil 
done  he  cured  a  youngwonnm  of  a  drapqf  in  twenty  dBys>  making  her  on  the 
fourth  and  the  following  days  so  to  twiitt  in  water  fiom  iweat,  tfaat'itdidiipHl 
at  length  throngh  the  bed  upon  the  floor. 

fiesides  this,  he  much  praises  for  surgical  uses,  tiie  balsam  or  tincture  of  the  . 
fulphnr  of  antimony,  affirming  npon  hit  credit,  that  Beiil  Valentine  hit  hot 
pven  the  full  due  to  its  worth  ;  and  rdating  withal  (p.  157,  1&8,)  the  history 
of  a  rure  he  performed  with  it  upon  a  cancered  breast,  that  had  been  undor 
the  Immh  of  some  of  tiie  most  expert  surgeons,  who  judged  it  not  curable  but 
by  cutting  it  off;  which  oor  author  prevented  by  the  use  and  application  of 
this  balsam,  whereby  within  two  days  the  matter  was  brought  to  due  maturity, 
and,  upon  the  joint  use  of  some  proper  internal  medicines,  the  person  in  the 
space  of  two  months  restored  to  perfect  health.  « 

There  ia  another  preparation  of  antimony  here  deteribed,  and  pndaed  above 
al!  the  rest,  called  hy  Basil,  his  balsam  of  life,  by  which  he  affinus  to  have 
cored  many  that  were  altogether  despaired  of,  appealing  herein  to  the  testi- 
mony of  his  brethren.  In  which  he  is  seconded  by  this  commentator,  who  is 
equdly  larah  in  his  praitet  of  this  mecfidne. 

IV.  Cogitationes  Physico-Mechanicac  de  Nature '^nsiooit.  Aiith.  Johanne  Ott 
Schaphusa  Helvetio.    Heidelbergse,  1670,  in  4to. 

This  author  shows  himself  to  be  a  great  admirer  of  algebra,  declaring  that 
whatever  be  lias  performed,  he  has  obtained  by  means  of  tlnsanalyns. 

CoTif'erning  bis  dioptrical  studies  lie  says,  that,  remote  from  other  masters 
and  books,  by  the  conduct  of  the  Cartesian  analysis  he  has  begun  to  wind  him- 
self, by  a  long  cadculus,  out  of  die  labyrinth  of  vitton^  and  by  meant  of  eqoa-; 

their  llinidify,  in  regard  to  tlie  ernploymeiu  of  those  acti\e  remetlic*  wluch  arc  dciivfd  from  the  c2i^ 
mical  ptepontkm  of  tbi«  ami  oUter  tneuUic  wbttanccs ;  ami  which  give  to  Uw  fncUce  of  gbpk, 
uf  Iki  prnm  Avji,  atliBarsBidBdsMrwMdkit  jbPBSity  ■mmsiI 
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tions  discovered  divers  truths  ;  among  which  he  delivers  one,  commended  both 
for  its  newness  aud  usefulness,  which  is^  to  contract  the  longest  tubes,  with- 
out at  all  prejudicing  their  perfection,  by  inagnifying  so  rauch  tlic  angle  of 
viflkm,  that  the  longest  tube  shall  not  perform  the  like,  the  lateral  nys  being 
so  accurately  secluded,  tliat  more  of  them  ahaU  trouble  any  of  tbelongeat  tubec^ 
than  thoee  short  ones  of  his  contrivance.  .  - 

Jn  ObterwaiM  efmeertmtfi  certam  Imecf  Uush     the  Ktrmet  KimL 

Comnmnicated  by  Mr.  LiSTER,  Me^  22,  107 1,  which  came  to  Jfhml 
unee  th^  FrinHng  of  ikeJitrmer  Sheeft.  N'  71.  ^  2165. 

I  gave  you  a  short  account  formerly  *  of  certain  matrices  or  insect  hotk^  of 
the  kcrmcs  kind,  which  I  had  some  years  since  observed  on  plum  trees. 
This  instant  May  has  afibrded  n>e  tlie  same  observation)  and  some  little  im-> 
provement'of  it.  I  have  obaerrad  theaamepatelteor  hiisb,  indtflferently  on 
vine  branches,  cherry  laurel,  plum  trees,  and  the  cherry  tree.  The  ^gm 
of  the  husks  is  round,  except  wlicre  it  cleaves  to  the  branch,  in  size  somewhat 
larger  tlian  half  a  grey  pea.  These  cleave  to  their  branches,  as  patelke  do  to 
rodcB}  they  are  of  a  very  dart  dieatmit  dblour,  extvemdy  amoodi,  and  ahiniag 
membrane  1 5:  .  They  adhere  commonly  to  the  under  side  of  a  branch  Or 
twig,  and  thus  are  best  secured  against  the  injuries  of  the  weather,  both  of  too 
much  sun  and  rain.  They  are  well  &stened  to  the  brauches  single,  and  some- 
times many  in  company*  lliey  ate  sddom  feund  without  vem^,  as  anta,  fcc. 
which,  I  guess,  pierce  them  and  prej  upon  them.  If  you  open  one  of  them, 
by  cutting  off  dexterously  the  top  of  tlie  husk  with  a  rasor,  you  will  find  some- 
times five  or  more  small  white  maggots  of  the  wasp  or  bee  kind,  sharp  at  both 
oads.  When  these  are  caiefeily  talen  out,  you  will  observe  the  reroi^nder  of 
their  provision  of  meat,  arid  a  partition  between  them  and  the  branch,  where 
what  they  secrete  is  reserved.  Lastly,  if,  when  you  have  cleared  the  husk  of 
maggots,  bee  meat,  and  eicrements,  you  then  rub  the  empty  membrane  <m 
wMte  paper,  it  wilt  copiously  tinge  the  paper  with  a  beautiful  purpfeormumy. 
At  the  date  of  this,  none  of  the  maggots  were  yet  in  nymplia,  so  tliat  )ou  can- 
not expect  from  me  a  description  of  tlic  bee  or  wasp  when  they  come  to  per- 
fection. Few  dieny  tiees^  I  suppose,  ia  any  place,  but  will  yield  them  some 
of  theseberries. 

•  March  I7.  167O-I.  I  find  in  my  note*  («ajr»  he)  that  wmc  ye.ira  ngn  I  gaihcrcd  off  oui  Eng- 
lui*  oak,  rownd  worm  husks  very  like  kcmies  berrin,  but  I  ifn.-[i  m.-vdc  no  trial  ot  them.  Again,  I 
have  vfkrn  obtenred  oa  plum  tito*  and  cheny  tnet,  abo  oa  the  vine  aad  cben7  lannl,  .ontain 
pMba  or  flat  bwks  ooMainipf  vonna,  which  (or  at  \em$  <be  bimkt,  ftr  thamailf  I M  tbeo^ 
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Of  a  Substance  found  in  grenf  Qfianltdes  in  some  ^fincs  of  Italy ;  out  of 
which  is  made  a  Kind  of  incombustible  Skin,  Paper,  and  Catidie- 
wick   iVT2,  p.  2107. 

This  account  is  talcen  from  the  third  VraetijUiJoimuldeLetterati,  of  March 

lif  167 1»  as  follows: 
Signor  Marco  ilntonio  Castagna,  superintendent  of  some  mines  in  Italy,  has 

found  in  one  of  them  a  great  quantity  of  that  lanuginous  stone  called  amianthiM, 
which  he  know<  how  to  render  so  tractable  and  soft,  that  it  resembles  a  very 
fine  lamb's-skin  dressed  white.  He  tluckens  and  tliins  ii  to  wlial  degree  he 
pleases,  and  thereby  makes  it  like  cither  a  very  white  skin  or  paper  i  each  of 
whtdi  Koita  violent  Hre.  To  try  this,  the  skin  was  covered  with  live  coals, 
whence  it  took  flame ;  but  being  afterwards  taken  out,  the  fiery  colour  pre- 
sently disappeared,  and  it  became  cold  and  white  again  a&  before ;  tiie  lire  only 
pacing  through,  iritiKMit  waste  or  alterstioD»  whereas  some  of  the  hardeat 
metals  reduced  to  very  thin  plates*  and  kept  as  Um^  in  the  fire,  would  cast 
scales.  This  skin  being  made  as  thin  as  paper,  not  only  )ields  that  ancient  and 
so  much  admired  amianthus,  but  also  m  a  more  perfect  state  than  tliat  which 
comes  from  Cypras,  and  not  inferior  lo  what  sometimes  eomes  inm  China. 
Of, the  same  matter  this  artist  has  wrought  a  wick,  never  to  beeoosomedas 
loogaa  it  is  fed»  nor  altering  its  quahty  after  the  aliment  is  wasted  awaj. 

Some  Experiments  of  Signor  Carolo  Rikaldtni,  of  the  Universitt/  of 
Padua  i  showing  the  Difference  of  Ice  made  tviihout  Air  from  thai 
which  is  produced  mth  Air.   From  the  §hieiim  JoumaL  N*  72, 

A  glasa^ne  wai  tiken,  about  l-f-Fkirentinehneeiaortll,  open  at  one  cnd^ 
of  which  above  one  cU  wad  a  quarter  was  filled  with  quicksilver,  the  rest  with 

common  water.  This  open  end  was  shut  with  a  finger,  and  invertwl  Into  a 
vessel  with,  stagnant  mercury;  then,  removing  the  finger,,  tlie  mercury  bcgaai  10 
fall  out,  SO  that  the  aggregate  of  the  qoiofcniver  and  water  Jailing,  the  water 
temuned  in  the  upper  part  of  the  inverted  cane^  now  free  fivm  air.  This  being 
done,  the  cane  was  thus  exposal  to  the  open  air  in  the  month  of  January,  in 
frosty  weather,  and  in  one  night  the  water  in  it  was  congealed  into  ice  of  a 
very  good  cOQBtstenoe.  Afterwards  Signer  Riaaldini,  havwg  oani9Md.lhi»ia« 
frith  that  iriubh  was  produced  in  the  open  air,  fuund,  that  the  ice  in  the  cane 
-was  in  substance  like  hail,  that  is,  an  opaque  and  whitish  body ;  whereas  what 
was  made  in  the  air  was  transpartui  like  crystal   He  obsen'ed  also  that  the 

ft 
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jcf  made  in  the  cane  was  licavicr  in  specie  than  tliat  in  tlie  air :  which  he  dis- 
covered b)  putting  it  into  a  fluid,  wfaidi  was  in  «pede  lighter  tlian  water,  but 
heavier  tbim  ioe  made  in  the  open  ain 

Of  a  ISad  of  I  'n  iparous  Fly  ;  together  with  some  Inquiries  about  Spiden, 
and  a  Tuble  of  33  Sorts  to  be  found  in  Englaad*  By  Mr.  Mdarut 
Lister.   N"  72,  p.  2710. 

Sit: — I  return  von  l!i;ink>!  for  vour  obliging  letter  of  the  third  of  Jantiary,  and 
have  sent  jou  the  viviparous  liy,  and  tlie  set  of  inquiries  you  desire  of  me.  The 
fly  is  one  of  the  lai^gest  of  the  hannleaa  tribe  that  I  have  met  with  in  England. 
I  call  them  harmless,  beeanse  ttiey  are  witiiout  that  hard  tongue  or  ating  in  the 
month,  with  whi(  Ii  the  oestrus  kind,  or  gadflies,  offend  both  man  and  beasts. 
This  fly  is  striped  upon  tlie  shoulders  grey  and  black,  and  chequered  on  the  tail 
with  the  same  colours :  the  male  m^  be  known  by  a  redneaa  on  the  very  point 
of  the  tail.  The  very  latter  end  of  May  J  666,  I  opened  several  of  them,  and 
foimd  two  bags  of  live  wliiv-  v--<mis  of  a  long  and  rciini!  =:hape,  with  black 
heads ;  they  moved  both  in  my  liarxl  and  in  the  unopened  vesicles,  backwards 
and  fimvards,  as  being  all  disposed  in  the  ceUs  along  the  body  of  the  female  tike 
aahesf. 

This  is  the  only  fly  I  haveobservefl  with  live  and  moving  worms  in  the  b<*lly 
of  it ;  yet  I  guess,  we  may  venture  to  suspect  all  of  this  tribe  to  be  in  some 
measure  viviparous.* 

Then  fidlow  aorae  general  inquiries    oonoerning  SpideO)  which  are  omitted, 

*'  The  ciicunuUiwe  here  docribed  ii  obterved  to  take  place  ia  more  than  one  kind  of  flj :  the 

t  The  natural  history  of  spiders  ws»  but  obscurely  known  in  the  dap  of  Litter  :  it  U  however  so 
well  detailed  in  the  work*  of  Clerk,  Roesel,  &c.  that  the  qaerie*  here  ptopoted  uuy  be  considered 
ii«  ii.iclcss.  It  Dujr  be  therefiate  more  proper  to  give  a  few  of  the  leading  pertkularf  in  the  itwriHttiy 
of  ttKMc  ioaeata,  thm  to  nepiiitt  die  ■bawHueatkaed  iaqpinea  ia  ibswacka  of  Dr.  linw. 

1.  tptdoi  m  ImriiBd  fim  en*  deporitcd  bjr  the  pnmt  sniiiislii  loil  sn  aelndBit  Amu  ths  Cfpg 
filU  fonned,  and  without  undergoing  any  f.irllit-r  L-luuigc  tlian  a  gradual  Iiirreane  of  size,  and  grc.i  er 
er  lesi  varicdes  of  colour  after  each  period  of  catting  tiicir  akiiu,  which  arc  depotitcd  in  such  a  man- 
mo  appear  periaclljrooiinlslii,  id  ■»  to  rppreacnt  the  intect  ibetf.  'wfchlhs  iltli  iBa  iwll'rf  a 
fmisrdiine  of  MnvMDCf*  laismiiiveininHitBAorilinak^MaBa. 

S.  In  feedbg,  tho  ipider  Htodf  mdMOOttbsjalceiof  lis|m)r,  but  dio  aeetrionalljr  devooB 
ar  Gomminutea  with  it*  jaws  name  of  the  more  tolid  parts.    (Sec  Clerk's  Araii.  Suec.) 

9.  The  glutinoui  fluid  or  rabstanoe  of  which  the  thread  or  web  of  »pi<len  i*  drawn,  is  contained 
a  pair  of  oodulated  receptadea  in  tte  ibdatnen ;  and  the  aniraal  ponenet  the  power  of  forablj 
•vaontiag  «r  try**^  ^  ^men  ncraiionally  to  lonae  oaeMuMt  ikUom :  tbia  ia  termed  the 
iaaiag     itallBg  of  Ihs  Am4  x>d  afficni  to  bawhsaitoBmlo  AfMloMd  Detooaiaut 
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as  -not  of  any  importance  in  the  pretent  day.  Retaining  however  the  table  of 
■the  88  different  tttads*  aa  fidlowfl : 

A  TeAU  of  the  differaa  Spedet  tf  ^iden  in  England. 

Annd  «el  fi]a  mittunt  ut  Mnt  qai  ant  pnedandi  caiua  teximt-' 

Fet  reticula  orbiculala,  N*  IX. 

1.  Arnneiis  subflavus,  alvo  paululum  acumiiiata  inflexaquc. 

2.  Araneus  rufus,  crucigcr,  cui  utrinque  ad  supertoreai  alvi  partem  vdut 
dnguh  tubercda  eminent. 

3.  Araneua  laaienm,  pictura  dttmum  in  5  kn  partes  diviiha,  tiaque  plenia 
admodum. 

4.  Araneus  flavus,  quatuor  albls,  praeter  plcturam  foliaceam,  in  dunemaculia 
insignitus.  .... 

5.  Araneus  nigricans,  clunibusad  similitudineui  qncmi  fidii  pktis. 

6.  Araneus  ex  viridi  inauratus,  alvo  prsetenui  proceraque. 

7.  Araneus  cinereuii,  s^lvarum  incola,  alvo  in  mucronem  iaatigiatft,  sea 
Iriquetrft. 

8.  Araneus  viridis,  caudi  nigns  punctis  superni  nolatA»  ipso  anocrooeo* 
.  g.  Araneus  pullus,  cntctger  in  alvo  plenA. 

J'lagas  globaias,  IV. 

10.  Araneus  vari^tu8»  alvo  oitncuhtl. 

11.  Araneus  rufus,  cUiniiim  orbioolatorum fialiigio  in  modom  atdbeiw&to. 

1 2.  Araneus  pulius,  domesticus. 

13.  Araneus  cinereus  macula  nigra  in  summis  clunibus  insignitua,  minimus. 
7Waijitv«iiiil«(nitjna,  N*VIIL 

14.  Aratu'iis  subflavus,  pilusus,  pr.Tloiigis  pcdibus,  cJonicsticus. 

15.  Araneus  nigricans,  prs^;randi ,  macula  in  summu- clunibus,  csBteriim 
iisdera  oblique  virg^tis,  domesticus. 

16.  Araneus  fbligtneus  ^  GaATBH,  inoignicandovediatinctuscaadlbifuicA. 

17.  Aram-US  subflavius,  iiigricantium  maculanim  quadratarum  catenA  in  clu- 
nibus insignitus,  item  cui  utrinque  ad  duninm  latera  singular  obliquaa  virgula 
flavesoentes. 

•    18.  Araneos  cinereasi  tnanmoib  .caiiitt  btfoica. 

ip.  AraneuB  niger.  ant  castanewsj  gbbQ*,  duflibiis  sammo  candore  in- 

terstincUs. 

By  thi*  method  spiden  are  enabled  to  tail  in  the  air  during  the  flutnmiul  iMion,  and  thus  prodnc* 
.  the  appearance  called  llie  gossamer,  (though  tliai  i-.amo  is  alio  applied  to  other  floating  substances,  as 
fliisllc  clown,  &C. 

'   4.  The  tbiead  <tf  Spiden  in  general  u  to  exticinely  fiiK,  that  that  of  the  rilkwonn  may  be  coo- 
Mend  n  ONiM  in  ooovnai,  ]DHa»«ioteii«cin,  hoinnw,  Ubnidtobeof  eaaMenUa' 

strength. 
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20  Araneus  cinereus,  mollis,  cui  in  alvo,  oblique  virgald,  macula  latioscuU 
^  nlgro  nibens. 

21,  Araneus  pIcTumquc  lividiis,  sine  ul!a  picturn,  r.!vo,  arnminata. 
Aut  ideo  nihil  tcxuut  (nisi  filorum  ejaculatio  ac  volatus  illorsum  spectcl)  cum. 
tamen  alias  possint :  nimirum  Telaa  ad  tutandum  fsturo  aut  ad  h|beri)a,  sed 
aperto  Maite  Tnoscas  venantur ;  atqoe  it  mnt 

Fel  Lupi  (licit,       V.   Hi  ver6  cum  saperioribu»  itmgHliioc.tohahgMtocMfoa». 

72.  Araneus  subrufus,  parvus,  citissimo  pede. 

03.  Araneus  cancriformis,  oculis  li  viola  purpurascentibus,  tardipefl. 

34.  AnneoB  dnemi^  alvo  undubtim  picti,  inaigmttr  pfooera,  wuminatib 

25.  Araneus  fuscus,  alvo  obliqufe  viigata. 

16.  Araneus  niger,  sylvieola. 

Fhalangia,  five  assuUim  ingredioUetf  N°  III.    Hi  Tttd  aex  tantum  oculos 

0.7.  Araneus  cinereos,  siveex  argeoto  nigroque  .  r^ri  w 

as.  Araneus  nibflavua,  oculis  smaragdintSy  item  cui  HfoirKinm  dunes  tres 
virguia:  crocese.  ' 

09.  AmwaiadbnififidCitJlTMr*  n«e  Ericetonim  siverapiiiin. 

Vel  omnino  nulla  fila  mittunt,  ut  sunt  qui  plerique 

Longissimis  tenuissimisque  pedibui  domntur  :  atqoe  hi  duos  tantum  oculos 
babent,  telaque  sive  brachia  digitata,  tPFf. 

*  Ararieaardba^  HioAmBMa»i  gregatim  vivcns. 
•31.  Arancas  cinerciis,  cristatus. 

*  32.  Araneus  e  candido  nigroque  varius,  minima  bestiola,  8ylvi<x)^ 
33.  AraneuSi  utputo>  coodDeus,  vulgodidns  a  Taiit<f>  Anglio^| 

Sximct  ^  a  JMtrfi^  ikt  aM»e  hand,  Ue^  ito,  lOTl ; 

an  Imed  feeding  upon  Henhane,  the  horrid  Smettttf  tdUcft  M  na  lAol 

Creature  so  qualified  thereby,  as  to  become,  in  some  measure,  aroma- 
tic, together  with  the  Colour  jfielded  bg  the  Egg*  of  thesaote,  &c 

N"  (%  p.  2176 

A  ciniex  d  the  largest  si2e,  of  a  red  colour  with  black  spots,  is  to  be  found 
very  frequent!/  and  plentifully,  at  least  in  its  season,  upcm  henbane:  I  have 

*  Theie  9  belong  to  the  geniu  p\alan(pmm, 

i  TbU  if  not  a  «pidcr  but  m  acartu. 

}  In  tlu<  tiUe  of  Eogiiih  cpklen,  (whidi  however  coni^  Maie  intectsDOt,  ttrictlj  speaking,  of 
OcifUttkiaa,)  Dr.UiUKhmtiimiamoca^^  ItittbeniiinretuicdM 
afaodgMWiiflqwrttiwrfitowseciiof  diat  abftrMobknadlifliinKlf. 
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therefbire  in  ray  private  notes  entitled  it,  cunex  ruber  inaculis  nigris  dUtinctus 
super  folia  hyoscyatni  frcquens.  It  is  observable,  that  that  horrid  and  strong 
smell,  with  whkh  the  leaves  of  this  pbnt  affect  our  nostrils,  is  very  much 
qualitied  i«  tins  insect,  atul  in  sorae  measure  aromatic  and  agreeable,  and  thcro 
Ibre  m  may  expect,  that  that  dradful  narcosis,  so  eminent  in  tliis  plant,  may 
Iik«nrise  be  usefully  tempered  in  thia  iniect ;  which  we  refer  to  trial.  About  the 
latter  end  of  May,  or  sooner,  you  may  find  adhering  to  the  upper  side  of  the 
leaves  of  tliis  plant,  oeruin  oblong  orange-coloured  eggs,  which  are  the  egga  q( 
.this  insect. 

Note  1 .  These  eggs  while  in  the  belly  of  the  females  are  white,  and  even 

sometime  after  they  are  laid ;  but  as  the  young  ones  grow  near  the  time  of 
being  lutched,  they  acquire  a  deeper  colour,  and  are  hatched  cimioes,  and  not 
ia.tlie  shape  <ji  worms. 

2.  These  riper  ^gs,  if  crushed  on  white  paper,  stain  it  with  as  livdy  a  ver- 
milion or  couleur  dcfcn,  as  any  thing  Iknow  inoatine;  oodihwal  wbenasMsted 
with  oil  of  vitriol  scarcely  excepted. 

Some  Observatiom  concenung  Glownvorms.    Communicated  by  Mr. 
JoBtr  Tbmplbr,  in  a  Letter  to  a  FHendtf  Mt  m  London.  Ma^  31, 

The  gkMr*wonn  feeing  ao  oommon  an  insect,  it  is  nnneosssaiy  to  dctsil  tde 

remarks  made  by  Mr.  Tenipler  in  his  own  words :  the  chief  particiilan  are, 
that  the  glow-womx's  light  is  so  very  vivid  as  to  be  easily  perceived  though  a 
common  pill-box,  even  when  lined  with  paper.  Mr.  T.  also  pertuaded  hinuelf 
^dnt  he  perEeived  a  ^cigree  of  heat  fiom  ^  iwee^  iriiend^niq^in  jtofiiHest 
spbnder. 

Ju  Jccoma  if  oome  Booh,  N*  7f>,  P-  2179- 

-I.* » Of  > the  'Usefulness  of  Experimental  Natural  Pliilosophy,  the  Second 
Volume,  by  the  HonoonUe  Robert  Boyle,  £sq.  F.  B.  S.  Oxfeod,  l67J, 
in  4to.  ,  , 

This  niostriovs  aullMr  proceeds  in  this  second  vohinw  to  iM 
structive  and  useful  essays. — ^The  Hrst  of  which  contains  some  general  con- 
sidentfions  on  the  means  whereby  experimental  philosophy,  m^y  beponae  ad- 
vantageous to  human  life ;  not  only  by  hringing  impcovemeots  ho^  Jo 
the  ti^  tint  minister  to  the  necessities  of  madcii^  andtO  'thoao  thatMrve 
foe  nian*a  aooommadatioQ  and  ddight ;  but  also  by' intradndng  new  ones.^ 

4«2 
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The  6eeond  treats  of  ilie  usefulness  of  mathematics  to  natural  pliiioMphy; 
allowing  that  the  empire  of  man  may  be  consklcmLly  promou  d  by  tlie  na- 
turalibifs  skill  in  those  sciences,  as  well  pure  as  mixetl. — The  third  proves  the 
useiulness  of  mechanical  principles  to  natural  philosophy,  showing  that  the 
power  of  man  may  be  much  increased  by  the  naturalist's  skill  in  mediantcs  $ 
forasujuch  as  ir.tinv  jilavs  ttic  iiitt  Iianician,  not  only  in  (slants  nnrl  nniinals  nmf 
their  parts,  but  in  many  other  curiously  contrived  bcdies.  The  fourth  mani- 
Icsts,  that  the  good  of  tiMttkind  may  be  increased  by  the  naturalist's  insight 
into  trades:  ior  the  proof  of  wliiicb,  the  author  endeavours  to  show  that  an  in- 
sight into  trades  may  impnn  f  the  naturalist's  knowledge ;  and  tlint  the  natural 
philosopher,  as  well  by  the  skill  thus  obtained,  as  by  the  other  parts  of  liis 
knowledge,  may  be  enabled  to  improve  trades,  by  suggesting  improvements  in 
them.1 — The  fifth  ahovs,  that  tl.at  may  be  done  by  phyaiea]  knowledge,  which 
is  wont  to  rcc|uiic  mnnvial  skill. — The  sixth  and  last  rcprci^cnts  man's  great  ig- 
norance of  the  uses  of  natural  tilings  ;  or,  tliat  there  is  scarcely  any  one  thing 
in  nature,  whereof  the  naesto  human  life  are  yet  thoroughly  onfaaloud. 

II.  Enduridiou  Metaphysicum,  sive  dc  Rebus  Incorpovda  Diaaertatio,  per 
H.  M.  Cantabrigiensem.    Londini,  1671,  in  4to. 

Tkiis  book  is  intended  to  show  the  existence  and  agency  of  incoiporeaJ  be- 
ings or  substances,  and  to  expUnn  their  nature.  Aooonfing  to  this  author, 
many  of  the  more  curious  and  <xxuU  phtenomenaof  nature,  which  philosof^iera 
consider  as  e(fcct<;  of  nK-chaniral  causes,  are  to  be  aacribed  to  the  imnwdiatft 
agency  of  immaterial  beings  or  spirits. 

After  all,  he  gives  his  definition  of  a  spirit  in  genent,  with  its  eiq[dioitieiiLt 
where  lie  undertakes  both  to  make  it  out,  why  an  exten  't  I  piritismoie  es* 
pable  of  perception,  than  extended  matter  :  And  to  show  how  a  spirit,  so 
subtile  and  penetrative,  that  it  seems  not  capable  of  adhmng  to  matto*,  may 
yet  be  conceived  able  to  move  and  impd  matter:  And  that  the  cohesion  of  a 
apirit  wth  matter  is  as  intdli^blev  aa  the  union  of  one  part  of  matter  with 
another. 

III.  Dt^jianti*  Alexandrini  Arithmeticonim  Libri  sex,  et  de  Numeris 
.Multai^ia  Liber  imu»;  cum  Gommentariis  C  G.  Baeheli,  et  Ofaaervationi- 

«  DioplnnUu  was,a  oelebnted  irotheiiMtiriaa  of  Alexaodda  ^  o(  what  an  Moot  ceitainly  knowa ; 
aome  tUnk  ■  ittMiuy  or  two  bcAn  Chffi^  Mi  otiMa  at  mDcb'tfler.  'Ht  lived  to  a  great  age,  be> 

Lig  84  years  old  at  hi«  death.  He  is  reputed  the  fatber  of  algcbrn,  af  least  among  tin- £un>pcanj  , 
and  wa*  >o  highly  wtctmed  among  the  aocienla,  at  to  be  ranked  wiiii  Pytlwgora>  and  Euclid  lor  tua- 
'thematical  learning.  He  wrote  IJ  books  011  numeral  algebra;  tmt  only  &ix  of  ih em  arc- now  ex- 
fiat }  «f  Ibesej  the  abcne  ankle  i>  (he  Sdurlaitedilmi.  neSdeditkq,  tgr  fiaitbct,  ia  GmkatA 
L«tlB«  wasiB        wddieftnt, >rZ]^mdw,  ialatiaflnlx,  imla  tsrs. 
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bos  D.  P.  (le  Format  Scnatoris  Tholosani:  Cw  aocesMl  Doctrine  Aiulytkai 

Inventuni  Novum,    Tolosje,  1670,  in  folio. 

The  worts  of  Diophantus  Alexandrinus  concerning  numeral  algebra  or  ana> 
lytics,  and  figurate  numbera,  which  were  formerly  published  in  Greek  and  Latin 
by  Gasper  Bacliet,  with  his  conimentnrios  thereon,  and  some  treatises  of  his 
own,  prefixed  and  subjoined  tiiercto ;  are  here  printed  anew  with  the  annota- 
tions of  tiiat  excellent  senator  of  the  parliament  of  Tholouse,  M.  Fermat  j  to- 
gether with  some  new  inventions  of  his  in  numeral  algebra,  and  the  solution  of 
divers  numeral  problems,  omitted  by  others  :  collected  out  ofliis  private  kttera 
by  R.  P.  Jacobus  de  Billy  S.  I.    All  publislied  by  M.  Fermat,  junior. 

IV.  Kosetum  Geometricum,  cum  Censnn  brevi  Doctrin*  WallisianB  de- 
Notti,  Auth.  ThomaHobbesMalmcsburiensi.   Londini,  1671,  in^to. 

Mr.  Hobbes  is  very  angry  with  Dr.  Wallis,  for  exposing  his  errors  and  false 
reasoning  concerning  his  pretended  quadrature  of  the  circle,  ice.  and  the  mat- 
ter is  only  made  worse  by  his  obstinacy,  and  his  igneranoe  in  mathefflatics. 

The  book  itadf  treats  first  of  21  propositioDS,  said  by  the  author  to  have 
been  attempted  hither'n  in  '/ain  :  adding  a  censure  concerning  Dr.  Wallis's  two 
first  parts  of  motion  and  mechanics,  which  has  some  structures  accusing  those 
treatises  of  pretended  oibscurity  and  vtdous  definitions. 

V.  The  Frodromus  of  a  Dissertation  concerning  a  Solid  contained  in  a  Solid^ 
by  Nicolaus  Steno.    Englished  out  of  Latin.    London,  167 1 ,  in  8vo. 

The  author  of  this  curious  and  learned  Prodromus,  apprehending  that  he 
might  be  diverted  for  a  great  while  from  finishing  his  intended  main  disaertatioa 
touching  the  frame  and  changes  of  the  earth,  and  the  manner  of  the  produc* 
tions  made  therein ;  thought  fit  to  deliver  in  this  tract  both  a  scheme  and  a 
breviate  of  the  same ;  not  only  delmeatmg  the  inctliod  he  has  therein  ol^erved^ 
but  also  sums  up  the  most  conaderable  particulars  of  his  wbole  des^. 

He  says  then,  that  he  has  divided  that  dissertation  into  four  parts.  The 
first  is  to  show,  that  the  question  about  marine  substances,  found  at  a  great 
distance  from  the  sea,  is  ancient,  pleasant,  and  useful,  and  tiiat  though  the 
solution  tha«of  has  been  hitherto  very  uncertain,  yet  he  hoees  he  shall  be 
able  to  bring  it  to  a  certainty.  The  second  resolves  this  general  problem, 
viz,  A  natural  body  of  a  certiiin  figure  being  given,  to  find  arguments  and 
marks  in  the  body  itself,  wiiereby  to  detect  tlie  place  and  maimer  of  its  pro- 
duction: wbidi  prdUenbe  affirms  to  have  so  resolved,  that  no  aecior  phib- 
na^tuen  shall  find  just  cause  to  except  against  the  principles  and  notin  hy  him 
supposed  for  its  explication.  The  third  is  designed  to  examine  the  particular 
solids  included  in  a  solid,  according  to  the  laws  disooveted  in  the  resolution  of 
the  gmenl  pnMem.  The  ibttrth  i»  to  lepresent  the  different  states  or  con. 
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stitution?,  (of  Tuscany  for  instance)  and  proposes  a  \rny  of  explaining  t!ie 
phirnomcna  of  the  general  deluge,  not  coHtradicting  tUe  laws  of  natural 
.moticniB* 

!Z7*e  Comprcsstun  of  Air  by  U  ater,    N'  7.5,  p.  2192. 

Some  members  of  the  Royal  Society,  with  two  diffct  c  at  sorts  of  instruments 
made  cxpcrimeats  for  finding  the  proportions  of  Llic  compression  of  air,  by  or 
under  water,  in  the  month  of  July,  at  Sheemess,  in  the  mouth  of  the  river 
Medway,  at  the  time  of  high  water,  wliero  tlie  (!c|jth  was  tlien  about  ig  fiu 
thorns,  and  the  proportion  of  (he  weight  of  the  salt  water  to  tJiat  of  the  orae 
quantity  of  fiwh  water,  token  out  of  the  river  Thames,  was  as  42  to4i. 

One  of  the  instruments  waa  a^aas-bottl^  that  hdd  a  quart  of  water,  fagvimp 
a  brass  ring  fastened  to  its  mouth,  w  ith  a  valve  or  flap,  that  opened  inwu^ 
so  well  fitted,  that  the  bottle  bciug  filled  more  or  less  with  water,  none  dropped 
*ut,  though  ibrdUy  ihaken.  This,  let  down  33  feet  into  the  water  with  the 
mouth  downwai-d,  and  atker  a  little  stay  drawn  up^  was  immd  to  be  so  very 
near  half  full  of  water,  at  several  trials,  that  it  was  thought  fit  to  state  theoom- 
pression  of  air  at  tiiat  depth  to  that  measure,  which  at.  other  depUis  was  Ibund 
to  hold  the  like  proportions  answerable  to  the  dqitha. 

The  quantity  of  the  compression  was  known  by  weighing  thd  bottle  with  the 
water  in  it,  after  that  a  forcible  depression  of  the  flap  had  made  way  for  the 
eruption  of  the  compressed  air  (which  kept  it  up  even  when  the  bottle  was 
placed  wifli  the  mouth  upwards)  and  then  filling  tlie  bottle  full  of  the  same 
water,  anidi  weighing  it  again;  and  lastly  by  wcJgMng  the  bottle  after  the  water 
'R-as  all  let  out;  the  weight  of  it  being  deducted,  the  first  quantity  of  water 
weighed  just  half  as  much  as  the  8ea)nd,  or  so  near  it  as  the  fraction  was 
not  consiiimble:  Whence  it  was  concluded,  that  thequanutyof  the  air,  that 
filled  the  botUe  before  it  was  enetsed  m  the  miter,  waa  at  the  depth  of  33 
feet,  compressed  into  half  the  ^  it  took  iq»  befim,  and  ao  prapoilioaablv  at 
other  dqjths. 

This  was  OMilBnned  by  repeated  experiments  made  with  ihe  other  instru- 
ment:  which  was  a  cylinder  of  glass,  aboot  two  ftet  loiv,  dose  at  o«e  end 

and  having  the  other  end  drawn  out  small  by  a  lamp,  and  turned  downaBttle 
way,  after  the  maimer  expressed  in  %.  1.  pi.  U.  This  cylinder  was  immersed 
perpendiculariy  with  the  crabked  end  uppennost ;  by  which,  as  it  sunk  in  the 
water,  the  preaaoitt  gradually  forced  in  so  much  water  as  Ihnttt  out-the  atr  nm- 

portionable  to  every  depth,  till  the  cylinder  was  so  fhr  inimer^,  that  the  bole 
of  the  crooked  part  of  it  was  just  33  feet  under  water  ;  and  tJieji  it  being  diawa 
up,  by  measuring  from  the  bottom  of  the  i^liuder  to  the  height  of  the  hole  in 
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the  orodied  part  by  a  pair  of  compaaoeo,  the  tnlbBr  «u  fouiid  tofitl  ttie  c]rUn(kr 
to  mar  the  half*  that  the  difference  oouli  not  be  perceived }  end  Aft  Mme  held 

propsortionably  at  otiier  depths. 

The  proportion  of  the  weight  of  salt  water  to  that  of  fresh,  was  found  bj- 
weighing  some  cninoet  of  botin  in  t  hocde  wfaenof  the  weight  wu  eaiatlyimown, 
and  which  waa  made  with  ao  «iiaU  ft  neclc,  that  the  addition  or  dimitttttion  of 
one  single  drop  in  it  wasdisoemiblp. 

And  that  these  trials  may  not  be  thought  to  have  b«en  made  out  of  mere  cu- 
rioeity,  tb^  vriil  be  ibond  uaefid-  far  thoie  who  have  oocaaloii  to  dive  Ibr  reco- 
vering things  lost  in  water :  since,  by  those  experiments,  th^  may  beforehand 
know,  when  they  sink  in  the  diving  be!!,  or  other  fit  instruments,  to  what  depth 
they  can  endure  the  compression  of  the  air  for  respiration,  and  how  they  may 
fimish  themselves  with  air  in  a  fit  vessel  lor  supply. 

Extracts  tivo  Letters  from  Mr.  Martix  LlSTBR  to  the  Editor,  dated 
June  14,  1671,  and  July  5,  l6j\,  concerning  the  Kind  of  insect 
hatABifrom  the  Emg^Kenm,  Jwmerhi  taken  mtice  of  andde- 
eenMb^Oeeamemli^JhP'im.  A^7d-#-S196. 

Jone  lOi,  1  Ibond-  sevend  of  the  patdbn  kennilbrmei  hatched  in  «  box^  where 
I  had  purposely  put  them.   They  prove  a  sort  of  bees,  as  I  goesaed  by  the  figure 

of  tlic  worm,  but  certainly  the  least  that  I  ever  yet  saw  of  that  tribe,  as  not 
raucli  exceeding  in  their  whole  bulk  the  half  of  a  pismire.  They  are  very  oom> 
pactand  thick,  of  a  coal-Uack colour.  Tli^  aeena  to  want  ndlher  stings,  nor 
the  three  baUs  inatriangle  tntheir  forehead,  which  yet  nrc  things  to  be  rcforrDd 
to  the  testimony  of  a  microscope.  \Vlir»t  is  very  remnikablc  to  the  nakc-d  eye, 
ia  a  white  or  straw-coloured  large  and  round  spot  on  the  back  j,  of  tiicir  four 
wings  the  upper  pair  •!«  shaded  or  dark-spotted,  the  undermoet  pair  are  dear. 
We  may  entitle  tinem,  according  to  our  custom,  Apiciilae  nigisc,  maculd  super 
humeros  sub-flavescente  insignitac,  e  ijatcllis  sive  favis  membranaceis,  veri  ker. 
mes  similibus,  sufique  itidem  purpura  tingenlibus,  cerasi  aut  rosae  aliarumvc  ar- 
bonnn  vii^s  adtatis,  exdtuae. 

Further  Observations  of  the  New  Star  near  the  Beakqf  Cjfgnus,  in  a 
Letter firem  M.Hb^vs,  at  Damlxkk..  T^raadaMfromtke Latin,. 

On  April  29,  1071,  I  again  observed  the  new  atar  bieibw  the  head  of  Cygniis, 
andlbund  it  in  tfie  SBOte  plaoo^  near  the  milky  way,  where  I  ^w  it  tlie  fivneJ* 
year,  from  June  and  (he  I4th  of  Oetober.  It  then. however  appeared-. 
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larger,  exeeeding  the  stir  in  the  bill  of  that  oonstenation,  as  also  that  in  tlie 

bend  of  the  lower  wing,  hcing  iadt-ed  nearly  ct^vA  to  the  star  in  the  breast, 
only  that  its  light  was  duller  and  mure  ruddy.  It  is  not  seen  in  I3eccnibcr, 
January,  and  February;  for  after  the  14th  of  October,  when  it  ceased  to  ap- 
pear, it  was  sought  for  in  vain,  nor  oonU  it  be  wen  again  belbre  the  banning 
of  March,  or  perliaps  later.  I  lately  men?iired  its  rlistancc  from  some  fixed 
stars,  and  found  it  to  be  20"  55'  20*  from  the  star  in  the  tail  of  Cygnu*.  and 
1 7""  47'  50*  from  that  in  the  bend  of  the  upper  wing,  also  34**  19'  40  '  from  that 
in  the  head  of  Serpentarias.  So  that  it  rtill  appeared  in  the  same  place  as  for- 
flieriy. 


Another  Account  of  the  same  Subject,  tramlated  from  the  French  Jour* 
naltlcs  S<^(wam,  9.1  of  June,  lli?!.    xV"  73,  p.  2198. 

Tlic  new  stir,  which  Don  Anthelme,  a  Carthusian  of  Dijon,  lately  disco- 
vered, ♦  is  one  of  the  rarest  appearances  observed  for  some  time.  As  tliis  per- 
«on  contemplated  the  heavens  at  night,  Jane  20  of  the  last  year,  desirous  to 
discover  that  atlmirable  star,  which  has  appeared  and  disappeared  twice  since  tiie 
beginning  of  this  century  in  the  constellation  of  the  Swan,  viz.  in  its  brenst,  he 
perceived  near  tlie  same  constellation  a  star  of  the  third  magnitude,  which  he 
had  never  before  obaerved.  He  presently  annoonoed  it  to  die  company  which 
meets  in  the  king's  library  ;  and  many  of  them  obser%  ing  it,  agreed  that  there 
ivas  indeiKl  about  the  bt  ;ik  of  the  Swan  a  new  star  of  the  third  magnitude,  not 
to  be  met  witii  in  any  catalogue  of  astronomers,  althougii  many  other  neigh- 
bouring star^,  that  are  much  smaller,  be  eiactly  marked  by  them.  It  was  si' 
tuate  as  appears  in  the  fig.  1,  pi.  14. 

Supposing  the  obliquity  of  the  ecliptic  to  be  23  dcpreep,  the  longitude  of 
ibis  star,  accordmg  to  tiie  observation  of  Mr.  Picard,  was  l"  55'  of  Aquarius; 
the  right  asoem^on  393<*  33';  the  north  latitude  47*  ^%  and  the  dbdination 
a6°  33' ;  it  came  to  the  meridian  after  the  ?itar  in  the  beak  of  the  Swan  J  (J™  44' ; 
and  b<*rore  the  brirlit  stjir  of  the  Eagle  o'"  27'.  It  was  distant  from  the  great 
star  of  the  constcllaliun  Lyra  IS"  39'  40  ;  Iroui  the  beak  of  Uie  Swan  3'-'  47'  30  ; 
andfnmi  the  tail  of  tbeSwan  SO"  54'  30*. 

Itia  further  remarkable,  that  in  the  beginning  of  July  -f-  this  star  was  observed 
to  decrease.  Tn  the  night  of  Jul}'  3,  it  appeared  yet  of  the  third  magnitude, 
but  its  hght  was  sensibly  fmnter.    In  the  night  of  the  1 1  th  of  the  same  month 

*  See  No.         p.  530,  when.'  llic-  time  nKntinned  of  the  tim  discxnreiy  cf  tUntH,  diflaisfiimi 
that  of  tbe  relation  of  this  Journal,  aiid  a  doubtlcu  hence  to  be  caaected. 
f  CtooifMeKo.  66,  p«  54S. 
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t  scarce  appcfired  of  the  fonrtli  rnngnUiide.    In  tlipnlj^ht  of  August  10,  it  wa  s 
only  of  the  flAli.    And  it  has  ever  since  decreased  still  toon,  so  that  at  last  it 
became  so  sniail  that  it  could  no  more  be  seen. 

And  so  it  has  remained  for  sue  nionthB  withoat  showing  itsdf,  till  ManA  17 
last,  when  Dom.  Anthleme  spied  it  in  tlic  very  same  place  where  it  was  the 
year  before,  and  h\ixv\  that  it  was  of  the  fourth  magnitude.  TIk- assembly  that 
meets  in  the  king's  library  tiaviug  notice  thereof,  several  of  ihein  observed  this 
star  the  ad  of  April  last,  and  found  it  in  the  same  phoe  where  th^  had  seen  it 
the  last  year.  The  3d  of  tlic  same  month  M.  Cassini  fomid  it  greater  than  the 
two  stars  of  the  third  magnitude  that  are' below  in  the  con-telintion  of  T  vi  but 
a  little  smaller  than  that  in  the  beak  of  Cygnus.  'I  iie  4tii  of  tlic  same  month, 
it  appeared  to  him  almost  as  hu^  and  much  more  radiant  than  that  of  the  beak 
of  the  Swan.  On  the  Qth  he  found  it  a  litHe  diminished,  and  almost  equal  to 
the  greater  of  the  two  stars  tliat  are  below  m  Lyra.  On  the  1 2th  it  was  equal  to 
the  least  of  these  two  stars.  On  the  1 5th  he  perceived  that  it  increased^  and 
was  equal  the  second  time  to  tiiegraatcr  of  tiiese  two  stars.  Prom  the  iMi  to 
the  37th  it  appeared  of  different  magnitudes,  being  sometimes  equal  to  tlie 
larger  of  these  two  stars,  sometimes  equal  to  the  smaller,  and  now  and  then  be- 
tween both.  But  the  27  th  and  28th  it  was  become  as  lai^  as  the  star  in  the 
Swan's  beak.  The  MNh  it  appeared  a  fitHe  dearer. .  And  the  fint  rix  days  in 
May  it  was  greater.  The  15  th  of  May  it  was  seen  smaller  than  the  same  star. 
The  i6th,  it  was  in  bign^  bet^^tea  the  two  stars  that  are  below  in  lym  and 
ever  since  it  has  diminished. 

Thoa  this  star  haa  been  twice  in  its  greatest  splendoar :  lint  on  the  4th  of 
April,  and  the  second  time  in  the  banning  of  May :  which  we  read  not  to  hsve 
ever  happened  to  any  other  star.  As  far  as  can  be  judp-cd,  from  the  few  obser- 
vations made  of  this  star,  it  is  likely  it  is  rcturnuig  about  ten  months  to  the 
same  appearsnoe ;  wfaeraaa  that  In  the  Whale*s  neck  makes  its  rerohition  m  de- 
ven  months.  As  for  the  star  in  the  Swan's  breast,  we  have  as  yet  no  certain 
):nowleJgc-  nf  the  period  of  its  revotutiou  {  yct  wc  may  be  sssured  that  it  takes 
not  less  than  14  years  to  hnish  it. 

The  disooveriea  diat  have  been  made  in  the  hesranatUa  test  diow,  ttifet 
dianges  are  not  so  rare  there  as  formerly  was  believed.  If  that  was  true  what 
Pliny  says,  that  Hipparchus,  on  the  occasion  of  a  new  star  he  perceived,  made 
an  enimicration  of  all  those  which  appeared  at  that  time,  there  would  out  be 
any  one  eonatdbtion  in  whidi  some  diange  were  not  fomid  linoe  that  tim^ 
since  there  are  few  wherein  there  be  not  found  more  i^tnr?  now  than  that  astro- 
nomer has  noted  in  them.  But  as  the  little  assurance  wc  have  of  the  exactness 
of  Hipparchus's  catalogue,  ^ves  reason  te  bdieve,  that  many  stars  which  were 
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not  in  that  c^^tnlot^ic  were  yet  in  the  heavens  ;  so  we  may  well  grant  that  some 
of  those  that  have  been  observed  since  have  oot  appeared  always.  For  besides 
tlic  stars  that  luve  been  seen  in  thefxmtdhtioii  of  C^iopca,  in  the  neck  of  the 
.Whde,  in  (he  breast  of  the  Swan,  and  in  Serpantarius  t  M.  CBsrini  has  ifiaoovered 
many  other  small  ones,  *  uJiicli  may  very  well  be  prf-sumcd  to  be  new.  For 
ex3Tn;ile,  he  has  observed  one  of  the  fourth  magnitude  and  two  of  the  fifth  in 
Caaiiopea,  where  it  is  ceruin  they  were  not  seen  before,  many  astronomers  hav- 
ing exactly  reckoned  up  the  very  emaOeat  atara  of  that  conatdhtion,  and  yet 
not  one  of  them  mentioned  those  three.  He  hns  discovered  two  others,  towai^ 
the  brpnninp:  of  the  constellation  of  Eridanus,  where  we  were  sure  the)  were 
not  about  the  end  of  the  year  l(}64>  considering  that  this  place  of  the  heai-cns, 
where  passed  the  then  appearing  comet,  waa  dili^tly  bdidd  fay  many,  who 
perceived  divers  other  small  star.s,  without  observing  those  two.  He  has  also 
observed,  towards  the  arctic  pole,  four  of  the  fifth  or  sixth  mag-nitude,  which 
astrononiers,  tliat  always  have  their  eyes  upon  that  place,  would  not  have  failed 
to  note,  if  they  had  there  appeared  before. 

Nor  are  we  to  wonder  at  it,  that  wc  see  now  more  stars  in  the  heawena  tlii» 
there  appeared  fixmerly,  seeing  tliere  ajipeared  soine  formerly  which  are  seen  no 
more  now.  For  M.  Cassini  has  observed,  that  the  star  which  Bayer  puts  near 
that  which  he  marlced  in  Ihe  fignre  of  Urea  Minor,  appears  no  more ;  that  that 
which  i.s  marked  A  in  the  figure  of  Andromeda  has  also  disappeared  ;  that  in  lieu 
of  that  wliirh  !^  m-irk'>r!  r  nt  tlie  knct;  of  the  saline  figure,  there  are  two  others 
more  nortiiward ;  and  ihat  itiat  wlucli  is  noted  g  is  very  much  diminished.  The 
«tar '  which  l^c^  plaoes  at  the  eatremifyof  AadromedaV  cfaain,  and  calla  it  of 
the  fourth  magnitude,  is  now  so  email  that  one  can  scarce  see  it;  and  thatKMch 
is  in  hh  rataloptte  the  2(Hh  of  the  constellation  of  Pisces,  is  now  no  more  iieen  ; 
unless  you  will  say,  that  it  is  gone  down  lower  by  four  d^rees,  to  the  {rface- 
marked  •  in  Bayer's  figiue.-f-  . 

But  we  are  not  therefore  presently  to  say,  that  the  stars  thathafefaeen  lately 
diaeovered  were  not  ia  the  heavfena  beliMe,  although  they  wareiiot  aeaii  the»e» 

.  *  Ctafmllma,  Ahaimed hf  M.  Herdtai,  In Ibb  6*,  p.  AkS. 

f  W«  may  hett  tiotibe  an  extract  Of  a  letter  of  April  30.  l670,  to  the  Royal  Societjr  from  Sigmr 
Montanari,  pntfestor  of  mathcnutics  in  Bononia.  "  I  might  niHuninco  to  ycu  many  new  thin^  I 
have  observov]  in  the  beaveni  of  late  yean^  but  one,  wlikh  is  wry  rcmurk.ibk-,  is  tkit  there  have  dis- 
appeMwi  tvkiD  ttan  of  tte.  RCOnd  m^gm'tude*  in  die  tuxa  of  the  khip,  marked  4  and  y  by  Eayer,  near 
^Jirtiia  Bftjar,  iAicfvoA  inyt^f  wd  lotlKlt,  paitlnihri^  on  oocmni  of  tiiB  comet  in  Iknow 
not  in  what  year  the«?  *ti<ap[XMrt  J,  but  thi*  i»  certain,  that  frr^rr  Ayi'i!  ie,  Tft"ff8.  I  hmc  t  -iTr  f  t»o  ,ip. 
pcarancf  of  them  i  and  that  oibertk  ii«ai  ilH>-ni  of  the  ftiwiii  and  EiUi  uiuguitude  Mill  rcnum.  Many 
other  ch.i:ii,'ea  cf  tho  staD^  €ftm  taoM  tfau  a  haodnd,  bat  Im  ioipiiiHt,  I  hmre  attisMvab- 
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For  as  we  now  know  that  there  are  star??  which  nppcar  atul  disappear  from  time 
to  time,  so  wc  have  cause  to  suspect,  that  most  of  tlu-  stars  that  were  not  seen 
formerly,  or  that  are  seea  no  more  now,  or  are  fuund  diminished,  are  of  the 
MOM  natare  with  the  star  in  the  Whale's  neck,  anddo  not  cease  to  be  in  the 
heavens,  though  they  there  appear  not. 

It  is  also  yH)>.ible,  that  these  new  stars  not  only  were  in  the  heavens,  but 
even  appeared  liiere  before  they  were  taken  notice  of  as  new  ones :  and  it  is 
very  probable  that  it  is  also  mth  most  stan,  as  with  that  in  the  nedc  of  the 
Whale*  which  was  not  observed  at  first,  but  when  it  was  already  of  the  third 
maf^nitude  ;  aUhou<rh  it  h;is  been  since  found,  that  it  is  not  really  so great  when 
it  begins  to  appear,  but  that  being  very  small  in  tlie  beginning,  it  increosea  in« 
senriUy  tintil  it  come  to  tiiat  magnitiicle.* 

J(n  Annverof  Dr.  JVallis  to  Mr.  Hobbes's  Rosetum  G^meirkuni,  in 
a  Letter  to  a  Friend  in  London^  dated  July  16,  I67I.  A"  73, 
p.  9SQ2. 

Further  refutations  of  Mr.  Hobbes's  pivlieMed  quadrature  of  theciide,  and 
other  georo^cal  errors ;  now  of  no  us^  and  ncrt  even  to  be  read  without  the 
books  themselves,  from  whence  die  quotationa  are  made. 

I.  Qe  Motioiiibus  a  Gravitate  Dependentibus  Liber  Job.  Alphonsi  pQrelli, 
in  Aoidem.  FisanaMatheaeoa  Frofeasoris :  Rc;gio  JoUo,  1670^  in  4to. 

The  learned  author  of  this  book  maintains,  that  all  sublunary  bodies  have 
gravity :  that  tJxey  exercise  this  in  endeavours  to  approach  towards  the  centre 
-  of  the  earth :  that  the  superior  body,  or  the  superior  parts  of  the  same  boiid  or 
fluid,  graritate  on  the  inferior,  when  at  vest;  that  thine  is  00  pontive  levity  in 
nature  :  that  lighter  bodies  ascend,  because  thrust  out  of  their  place  by  heavier  t 
Umt  the  air  is  heavy,  clastic  or  sj)ringy,  and  thereby  performs  those  things  that 
were  wont  to  be  ascribed  to  fuga  vacui ;  that  the  sauic  is  c;ipable  of  very  great 
opwDsioii  and  oontrsction:  that  there  ia  not  in  nature  any  proper  attrsetion  or 
suction  ;  but  things  seeming  so  to  be  performed,  are  done  by  the  pulsion  or 
trusion  of  other  bodies:  that  there  is  a  neressity  and  a  great  use  of  vacuities  in 
nature,  potwitlistandmg  the  subtle  and  aii-pervading  matter  of  Descartes ;  with 
nvmy  other  things  consonant  hereto.  For  these  aisertiona  he  brings  ai]gu. 
ments;  answers  objections  and  ififficulttes,  and  particoburly  diose  that  are 

*  In  the  future  volumM  of  this  work,  we  sball  find  many  other  notices  of  ctum^t  in  the  tlm/ 
anderaaa  faiatnyof  the  new  onei  fajrOr.  HaUey,  flgfif      Wiil<MB|ihiMl  T""fWti«lt 
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allied  to  Msert  a  vacuum:  and  from  thenoe  solves  a  great  man^ phenomena 

in  nature;  as  ahont  the  Torricellian  cxpt^riment,  and  otlicrs  thereunto  appCF. 
tiining;  about  siphons,  pumps,  syringes,  cupjiiiip-i^lasscs,  &c.  about  t!if!  na- 
ture of  fluicHty ;  (where  he  examines  atid  animadverts  upon  the  Cartesian 
doctrine  conoering  the  same:)  the  ascent  of  water  above  its  level  (in  small 
pipes  and  oiherwise  ;)  and  its  contracting  itsc  If  into  gobiilar  drops ;  of  its  ex- 
pansion iu  freezmg,  and  its  strength  thereupon ;  of  the  degrees  of  velocity  in 
hgliter  bodies  ascending  in  water ;  and  of  water  running  out  of  tubes  or  other 
vessels  perforated  at  the  hotlom :  of  fermentations ;  and  diaaolving  salts,  met^als, 
&c.  in  liquid  inenstruums :  with  many  more,  too  numerous  to  repeat  here. 

li.  Disserlationes  duac  Medicae  de  Vencno  Pestilenti :  Studio  Caroli  de  h 
Font,  M.  D.ct  in  Acad.  Avenion.  Prof,  primar.  Amstelodami,  in  i2mo. 

These  dissertattioiw  are  fiHed  with  afasnid  conjectures  and  reasaQings  conocm- 
ing  the  nature  of  pestilential  contagion,  which  the  author  derives  fiom  arsenical 
exhabtlons  infecting  and  corrupting  the  air,  8cc.  tec. 

III.  Tractatus  <ie  Corde,  item  de  Motu  et  Colore  Sanguinis,  et  ChjU  in 
com  tiansitn :  Cui  aooessit  Dissertatio  de  ongine  Catarrfai.  Aath.  Richanio 
Lower,  M.  D.  Fxlilio  tertia  et  novissima.   Amstelodami,  1671,  in  8vo. 

Having  already  given  an  account  of  the  principal  part  of  this  treatise  in 
N°  45  of  tiiese  Trans,  when  it  was  printed  tlie  first  time ;  we  shall  here  only  add 
something  about  the  newly  anneied  dissertatioii  of  the  origin  and  owe  of 
rheums  [catarrhs].  As  to  their  origin,  the  learned  andior,  having dedaied, 
with  the  generality  of  ph}  'sicians,  that  rheums  are  bred  from  the  serous  yjart  of 
the  blood,  severed  from  it  by  aii  impeded  transpiration,  he  undertakes  to  evince 
the  erroneonsness  of  flie  vulgar  opinion,  deriving  all  sorts  of  defluiions  from 
the  brain,  by  showing,  that,  whereas  the  authors  and  teacliers  of  that  tenet  db 
acknowledge,  that  the  water  collected  in  the  ventricles  of  the  brain  distils  only 
through  the  os  cribriforme  into  the  nose,  and  through  the  glandula  pituitaria 
hito  the  palate,  the  structure  of  those  parts  is  shdt,  that  that  can  be  done 
neither  of  these  wayss  which  assertion  of  his  is  aoooropanied  with  divers  ooo> 
siderable  observations  and  experiments ;  as  also  with  an  answer  to  tlid-^c  that 
apprehend  great  danger  to  the  brain  from  the  excreincntitious  matter  gathered 
'  therdn>  if  it  shoold  not  be  purged  out  from  thence  by  the  eyes,  nostrils,  ears, 
and  the  [»late.  Which  being  dispatched,  he  proceeds  to  suggest  the  ways  of 
stopping  and  curing  defluxions,  by  observing,  that,  since  the  matter  for  rheums 
is  furnished  by  the  serum  of  the  blood,  whatever  is  able  to  withdraw  that 
pabulum,  or  to  precipitate  the  aerasity  through  the  kidneys,  or  to  convey  it 
away  by  negs,  or  to  diapd  it  tlmio|{h  the  pores  of  the  body,  ismffident  ta 
perform  tbecure. 
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IV.  Franci.«f  l  de  le  Boc  Sylvii,  M.  D.  etProf.  Oratio  de  AtTcctns  Kpidemii, 
An.  i66q.  Leidam  depopulantis,  Causis  Naturalibus.  Lugduni  fiauvoruin, 
1(370,  in  i2mo. 

la  Ulis  discourse  the  author  endeavours  to  prove,  that  the  late  wasting  dis- 
ease in  the  city  of  Lcyden  is  to  be  imputed  lo  ihr  t'xa'ssive  heat,  long  rontinueJ 
cahns,  ^^a^t  ot'  rain,  and  the  vapours  of  standing  and  muddy  waters  abounding 
in  that  plac^,  together  with  oertiin  aaline  and  noxious  exhalations  of  the  earth, 
by  the  forae  of  the  sun  propelled  into  the  air,  and  there  mingled  with  the 
former.  From  which  he  considor?,  that  all  tlie  various,  and  even  tlic  most 
different  and  grievous  symptoms^  tliat  were  observed  in  the  sick  people  at  Levden 
may  be  rationally  derived «  adding  his  opinion  of  the  cause  why  rich  and  deli, 
cate  persons  were  fiitt  of  all  and  sooner  attacked  and  destroyed  by  that  Jiaaff, 
than  those  of  the  poorer  and  hardier  sort  of  pooplc;  tliough  tlicse  latter  fell  in 
greater  numbers  about  the  end  of  this  sickness,  than  the  former. 

In  the  discourse  aboot  the  ill  efiects  of  a  tainted  air  upon  human  bodies,  he 
takes  occasion  to  insinuate,  that  as  it  is  difficult  to  prove,  so  it  is  hatd  to  deny, 
that  some  part  of  the  inspired  air  is  also  commixed  witli  the  saliva,  and  being 
(together  with  other  humours,  &lling  from  the  brain  and  its  glandules  and  the 
gUndulous  tunicles,)  derived  to  the  mouth  and  throat,  and  so  swallowed  together 
vrith  the  same,  causes  in  the  stomach  and  small  guts  some  alleratiolu  in  the 
humours  there  found  or  meeting  together.  But  as  he  thinks  this  not  improba- 
ble, so  he  judges  that  there  are  yet  required  many  accurate  observations  to  clear 
up  and  establish  so  obscure  a  doctrine. 

-  V.  Hypothesis  Physics  nova^  sive  Theoria  Motus  Concreti,  una  cum  Theoria 
Motus  Abstract!.  Auth.  Gothofredo  Guilielmo  Ldbnitio^*  J,  V,  D.  et  Con- 
iiliario  Moguutino.   Londini,  1671,  in  12ino. 

*  Godfrey  \ViIlj411n  Leibnitz,  a  phllowpber  and  matLematicIan  of  the  first  rank,  was  bocn  1646^ 
•t  Leijwie  in  Germany,  bit  father  being  profejsoi  of  moral  pliilosophy  in  tli;it  uaivcrsity.    He  bad  an 
early  pradileciiai  tat  maUNOiBtic*  lud  pbikmpby,  and  bqpa  the  study  of  the  adcooMat  15  yean 
age.   Indeed  Ui  reading  aod«oone  of  atadfwmcBMariveadiHdianlk 

punned  as  a  professional  utx",  in  wliicli  faculty  he  wa«  admitted  bachelor  iji  1665  at  Jcn.i,  and  doctor 
the  year  fijUowmg  at  AUorf  In  i673  he  viiited  Paris,  where  be  cultivated  the  acquaiutance  of  the 
literati,  and  mipruvcd  tiiii>>elt'  by  the  study  of  the  matlwnialical  writings  of  Pascal,  St.  Vincen^ 
fbaffpat,  Stc  la  l6J3  be  visited  Eqgiaod,  and  becaos  acyatowd  with  the  learaad  oiea  of  the 
Royal  Society,  particalarly  Mr.  John  CaOins.  from  whom  it  seems  Leibnitx  received  snne  hhttt  of 
the  method  of  fluxiiins,  which  had  been  invented  by  Ntrwton  in  lC\Gi  or  1  C>(>.'i.  The  same  year  he 
tetuioed  to  Fraitct:,  where  he  resided  till  when  he  sgciin  prn^i]  througli  Engl.-ind  and  HuUaod* 

in  his  journey  to  Hanover,  where  he  propotad  to  settle.  In  1700  he  was  admitted  inetubcr  of  the 
Boyal  Academy  of  Scieaces  at  Paris.  The  lame  jmt,  his  advice,  waa  foundedan  academy  at 
fierlio,  of  lAidi  ht  was  apfiouited  perpctiul  pmideot  Ha  alio  ytjectcd  an  acadenif  of  tfaa  mae. 
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The  ingenious  author  of  U>is  small  tract,  though  by  profession  a  Civilian,  and 
one  uf  the  Privy  Council  of  his  Electoral  HighneM  of  Mentz,  and  on  thai  ac- 
count much  taken  up  with  public  afiiun,  m  yet  m  much  pleased  with  the  atud/ 
and  search  of  nature,  that  whatever  hours  he  cnn  redeem  from  his  state  employ- 
ment,  he  spends  in  tliat  which  he  judges  incumbent  on  him  as  man,  viz.  the 
contemplation  of  the  works  ot'  God  and  improvement  of  natural  philosophy. 
What  he  baa  therein  performed,  he  imparts  in  this  hypothesis,  and  dedicates  it 
to  the  Royal  Society  of  England,  and  the  Koyal  Academy  of  France,  desirauv 
in  his  letters  to  have  their  thoughts  concerning  the  fame  ;  xvhj'rrni  he  shows, 
that  by  the  help  of  it  the  causes  of  most  of  the  phaenomciia  01  nature  may  be 
lendered  from  one  ringte  and  univmal  motion,  supposed  in  our  globe,  neither 
ffawaiting  the  Co|jcmican  nor  T\rhonian  hopothesis;  the  author  having  so 
mnnngfnl  the  whole,  as  th:it  all  s^  cts  may  bear  and  admit  wliat  he  here  produces 
without  j)rcju(lice  to  their  own  opinions. 

VI.  RiikMophiis  Autodidactus,  ezhibitua  in  Epistola,  ei  Anbioa  in  Ta>>w«»» 
linguam  versa,  ab  Edvaido  Axoikio,*  Oxonii,  1617,  in  4to. 

lAidatDMdten.  adedgnwhicb'ampmMedtif  Ibe  tm  Maid  hit  pnj«el( 

very  general  and  extensive  ;  be  had  one  for  a  univcrval  bnguagc  ;  another  for  the  gpiiorjl  go\cru- 
meot  of  all  Europe,  under  one  power,  tho  Entperar  of  Germaoy,  for  civ  U  aliikt,  and  under  one 
headit  tbe  Pope,  for  ecclesiastical  concetni,  though  be  liiniadf  wis  a  protettant.  Letfaohs  received 
many  futoan  from  diflerent  princes  :  be  was  coanieUor  to  tlie  Blectori  of  Mentz  and  Hanover,  aubc 
cooiMeUor  to  the  Emperor,  and  privy  oounteUor  to  the  Czar,  with  icv«ial  pension*  frocn  tbem.  His 
patroo  the  Elector  ol  Hanover  having  beeu  nixd  to  Uio  throuo  of  Great  Brita  ii,  [>.-ibnlti  again 
wked  Snglamd  in  17  U,  where  be  was  treated  with  great  distinctka.  Sooo  after  this  he  had  a  kN^ 
and  lateiHtiagcMlMt  with  Dr.  Stami  Cbite.  w  Aewtgeett  of  frnviH,  wpact,  kc  vbidi  tenaU 

Dated  only  wi?h  his  life  in  17 16,  at  TOyeari  of  agf. 

Leibnitz  was  ceruiuly  a  tuan  of  tk&i-rault,  geuiuH  ami  leanting,  in  all  brandies  ;  but  be  has  not 
been  more  remarkaUc  for  any  thing,  than  an  account  of  his  cotnpetiljon  with  Newton  for  tbe  dis- 
«ovei7of  Aukoif  tbefiiMapedffleaof  whicfa  waipitiliihedfaijrLDibnits  in  the  Lcipiic  Acti^  l<>84. 
Astohispefwrnfloddnncler,  bswu of t  middle andadun haUtof  body  bcliBdaitadioai 
air,  nnJ  a  sweet  a.sp.rt,  though  near  ■lighted  ;  of  iuilel.itijj;ible  industry:  he  eat  and  drank  little  j  hunger 
alotie  luarkuig  tbe  time  of  bis  meals  i  and  then  bu  diet  was  plain  and  strong.  He  was  never  married  j  and 
was  used  to  say,  that  "  oufrime  k  ■  good  thing,  but  a  wise  man  otigiit  to  consider  of  it  oil  his  lifcu" 
His  writings,  wliteil  were  rcry  numerous  and  ^-arious,  have  been  publisthed  in  sev«nl  diAvent  farms 
and  places,  but  wvre  dl collected  in  6  Urge  4to  volumes,  by  M.  Dutens,  and  pubMwd  at  Geneva, 
in  I7t)8. 

*  Edward  P<ic(x±e,  a  leanwd£qgliabdivki^  was  bom  at  Os£otd  in  l6<M>  where  he  was  educated. 
Haviitf  acquired  (xxulderable  Itoowledgv  m  tbe  orientid  laitfBafes,  be  wm  seat  oat  as  dHptatn  to  the 

EngtisU  fat  tory  at  Alc|)p-:i  in  l''';3(>,  where  he  hnd  an  opportunity  of  pcrfcrting  himself  in  the  Anhic, 
Ethioptc,  and  Syriac  languiigei,  of  which  last  he  wrote  a  gnuunkar,  and  was  appointed  reader  ut  the 
Arabic  lectures,  I036',  just  founded  by  archbishop  Laud.  He  alleCWIfdl  tnade  a  Kcond  vojri^lD 
the  eai^  ID  collect  M8S.lbr  that  pidatB.  AllersiwidpMaof  jburyewatCtanstantincplB,  heia* 

0 
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This  book  heaag  tmislated  from  a  fair  Arabic  mamiscript,  in  the  Pocoddan 
library,  into  Latin,  by  the  care  of  the  learned  Dr.  Pococke,  and  printed  in  both 
the  languages  together,  u  a  very  ingenious  and  elegant  piece.   The  design  is 
to  show,  how  from  the  contni^stion  of  things  here  below,  man  by  tlie  right 
iise  of  his  reason  may  raise  himself  unto  the  knowledge  of  higher  diings }  which 
is  lu  re  perfornicil  by  a  feigned  history  of  an  infant  exposed,  he  knows  not  how, 
on  an  island  not  inliabited }  where  he  was  nur^  up  I) y  a  gazci,  or  kind  of  wilrl 
deer,  and  ooming  aflerwards  to  years  of  knowledge,  did  by  his  single  use  of 
reason  and  experienoe,  without  any  human  ocmverae,  attnn  the  ondeKtindmg^ 
first  of  common  things,  as  the  necessaries  of  human  life  ;  how  to  shift  among 
the  beasts  for  his  food,  &c.;  the  use  of  cloaths,  of  wcnpons  to  keep  the  beast* 
in  order,  who  were  before  too  hard  for  him  }  then  to  tlie  knowledge  of  natural 
things,  of  moral,  of  divine»  &c.    And  afterwards  by  an  aoddent  ccmiing  to 
know  that  there  were  other  men  in  the  world  bt>sit!e  hin:i8elf,  and  being  n  ;ii  1 
out  of  his  island  to  them,  and  having  learned  the  language}  was  found  U>  cicel 
thdr  studied  philosophers. 

The  whole  design  handiomdy  laid,  and  ragenioualy  prasecuted.  Hie  ei^stle 
written  by  Abt  Jaafar,  contemporary  of  Averrcx's,  who  live<l  about  500  years 
ijgo  ;  at  which  time,  it  seems,  it  was  already  known,  that  the  countries  in  the 
TWrid  Zone  were  habitable,  as  appears  by  the  prdace  of  Dr.  Fococke  to  th^ 
leader* 

IntimatioH  oj    divert  Phiiosophical  Particulars,  now  under- 
talxn  and  wmdar&d  iy  9amvt  h^eniam  and  learned  Men. 
74,  i8l6L 

First,  we  learn  tfiat  at  Fsrii  the  excellent  Signior  Cassini  has  lately  again 
ietected  spots  in  the  sun,  of  which  none  have  been  seen  these  many  yean» 
th»t  we  know  of.  The  last  observation  in  Enpland  of  any  solar  S])ot<,  was 
made  by  Mr.  Boyle,  as  follows,  viz.  Friday,  April  '27,  l6(jo,  there  appeared  a 
^t  in  the  lower  limb  of  the  sun,  which  was  entered  about  of  the  diame- 
ter of  the  son,  itsdf  bdng  about  in  its  shortest  cGameter,  of  that  of  the 
sun  ;  its  longest  about  of  ihe  same.  It  disappeared  on  Wednesday,  May  Q, 
though  we  saw  it  the  day  before,  about  10  in  the  nriorning,  to  be  near  about 
the  same  distance  from  the  westward  iuiib,  tiiat  it  .tirst  appeared  to  be  from  the 
aaitwaid  Koib.  It  seemed  to  move  laster  in  the  middle  of  the  sun  than  to^ 

tamed  10  EugLuid,  ami  was  prcscntetl  to  ibe  living  of  ChiWrey  m  Berkshire.  Jn  16*8  he  wasapr 
puinied  Hebrew  profeswr  at  ( )xtr>rd.   After  a  long  mtd  usefiil  life,  of  87  y«an,  barblg  flMUwl «- 
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«nds  the  limb.   It  was  a  wy  dark  spot,  almoat  of  a  quadrangular  form,  and 

was  inclosed  round  with  a  kind  of  duskish  cloud. 

Wc  first  observed  this  same  spot  both  for  figure,  colour  and  bulk,  to  be  re- 
entered the  sun  May  25,  when  it  aeemed  to  be  in  a  part  of  the  same  line  it  had 
Ibrmeriy  tiaced  ;  and  was  entered  about  A  of  diameter.  At  the  same  time 
there  appeared  another  spot,  which  was  just  entered,  and  appeared  to  be  cn- 
tcrc-d  not  above  t^  -,  part  of  the  sun's  diameter.  It  appeared  to  be  bngest  to- 
wards the  north  and  south,  and  shortest  tonards  the  east  and  wett.  Theve 
seemed  to  be  (fisperaed  about  it  divers  smaO  clouds  here  and  there.  Diaoouiv 
ine  of  tbe  thoughts  he  had  entertained  touching  the  effects  of  sur)i  -poK,  he 
suggested  this  inquiry,  whether  they  might  not  cause  a  considerable  alieration 
both  in  the  body  of  the  sun  itself,  and  in  our  air,  and  the  bodies  in  it,  upon 
their  dissipatJon. 

Secondly,  At  Rris  the  royal  observatory,  now  building  for  makmg  celestial 
disooverics  '  is  very  far  advanced,  and  will  shortly  be  in  a  condition  to  be  em- 
ployed for  tlie  use  intended ;  whence  we  may  expect  a  ooniidenUe  advanee- 
ment  of  the  astronoorical  science.  Beneath  the  edifice  there  is  a  very  deep 
cave  having  170  stqjs  of  descent ;  wherein  many  sorts  of  c  .p^mnentji  are  in- 
tend'ed  to  Ve  t  ..de,  of  such  a  nature  as  require  to  be  remote  from  the  sun 
beams  and  the  open  air  ;  such  as  are  thermometrical  ones,  and  such  as  coooem 
refrigerations,  coagulatioM,  indurations,  and  oonveraations  of  bodies,  be. 

Thtidly,  M.  Mariotte  is  publishing  two  very  useful  discourses  ;  the  one  on 
vision,  on*  which  subject  he  has  discovered  st>methtng  new  and  considerable: 
the  other  of  the  art  of  levelling,  containing  many  remwkable  particulars  about 
refraction,  and  the  enws  tliey  oocaaioai  with  several  new  instruments  ftr  le- 
vd1ingcsa<^ly- 

Fourthly,  By  letters  from  Germnny  we  find  that  the  learned  physician 
Dr.  Kornmann  is  printing  a  book,  contx-ming  the  tinctures  or  essences  of  the 
cicretions  of  insects,  which  having  fed  upon  seveia!  herbs  and  flowers,  yield 
such  dungs,  wherdn  the  tincture,  colour,  and  virtue  of  these  vegetables  are  to 
be  found  :  thus  for  example,  he  cnn  pxtract  a  curiously  red  tincture  out  of  ex- 
Ci«ments  of  worms  that  liave  fed  upon  roses,  &c.  ...^.j 

Fifthly,  That  a  very  ingenious  person  in  Italy  offers  it  to  the  oonaadeiBtiofi 
«f  naturaliats,  whether  it  be  fikely  to  find  a  place  in  vegetables,  whence  the 
HO  may  part,  and  wheUier  it  may  return,  such  as  is  the  heart  in  animals;  ad- 
din?  that  whereas  vegetables  are  always  to  put  forth  new  branches,  leaves,  &c 
itse^ms  to  besuflidentfortheni,  that  there  he  a  continual  and  plentiful  courae 
and  supply  of  jaioe^  to  tbnnt  out  «wy  waj,  without  any  necessiiy  of  svcba 
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Sixthly,  As  it  has  liccn  more  than  once  mcntionwl  in  these  papers,*  Mu- 
lierum  testes  esse  ovario  analogos ;  nec  tantum  iu  niiptis  et  foecundis  nmlicri- 
bus,  8ed  etiam  in  viijpiubu*  esse  ovs  vera,  lee.  we  cannot  but  signify  here, 
for  further  inquiry,  that  tliere  has  been  very  lately  made  by  tu  ^  jjliysicians  at 
P:iri5  ii  dissection  of  a  cow,  in  cnjus  tcsticuli'?  ova  rejxrta  fin  rint,  uti  Kerk* 
ringius  obscrvasse  seschpscrat  ii:  anthrupugeiiiiie  suiu  Ichiiognipliia. 

Seventhly,  from  Gcnnany  we  are  infoniwd,  that  in  the  university  of  Jena  in 
Upper  Saxony,  one  Mr.  Weighelius,  professor  of  the  mathematics  thae,^'lus 
.  invenliil  several  intf-enimis  instrunieuts  and  engines;  as  first,  an  astrononnoal 
jOne,  whicU  lie  calls  astrodicticum,  by  the  uicaus  of  which  many  persons  may, 
M  one  and  theaame  time,  behold  one  and-  the  aame  atar.  Seoondly,  An  ex- 
ceeding'large  globe  of  the  world,  capable  of  ten  persons  sitting  in  it  at  once, 
and  to  Inliold  the  motions  of  the  celestial  bodies,  &c,  ThiHly,  An  odd 
bridge,  or  a  kind  of  stairs,  by  wliich  a  man  shall  descend,  and  yet  really  be 
niaed  opwaid,  and  going  as  it  were  upon  a  plain,  shall,  fram  a  lower,  by  gently 
iubttding,  arrive  to  an  upper  stoiy,  &c 

The  Extract  of  a  Letter  written  Mr.  John  Ray,  to  the  Editor,  from 
Middtebm*  July  3^  l^i>  amcermng  SponUmeam  Gaieraiiim;  a* 
aba  torn  IntecU  nuMig  of  Musk,        74,  p.  3219. 

Whether  there  be  any  spontaneous  or  anomakms  generation  of  animab,  as 
haa  been  the  eonatant  OfMnkm  of  naturalists  heretofore,  I  thinly  there  is  good 
reason  to  question.  It  seems  to  me  at  present  most  probable,  that  there  is  no 
sndi  thing ;  but  that  even  all  insects  are  the  natural  issue  of  parents  of  the 
aame  spedas  with  themsdves.  F.  Re£  has  gone  a  good  way  tn  proving  thts^ 
having  cleared  the  point  concerning  generation  ex  materia  putcida.  But  still 
there  remain  two  great  difficulties.  The  first  is,  to  give  an  account  of  the 
production  of  insects  bred  in  the  by-fruits  and  excrescencies-f-  of  vegetables, 
which  the  and  Redi  doubts  not  to  ascribe  to  the  vegetative  aonl  of  the  plant 
that  yidd*  those- escreaoendes.  But  for  this  I  refer  you  to  Mr.  Lister.  The 
second,  to  render  an  ncrount  of  insects  bred  in  the  bodies  of  other  animals. 
I  hope  shortly  to  be  able  to  give  you  an  account  of  the  generation  of.  some  of 
those  insects  which  have  been  thought  to  be  spontaneous,  and  which  seem  as 
unlikely  as  any  to  be  after  die  <Kdi nary  and  usual  way. 

Of  such  an  insect  as  you  mention,  feeding  upon  ranunculus,  which  when 

•  8«e  Number  3*.  p.  c;42,  and  Number  7<>,  p.  SS  t 

t  Hh  tutnral  tuiuxy  of  iiweci*  of  tiMs  genera  of  Vgnipt  et  lck»cumon  being  at  (hat  time  tut  veiy 
oibMttidf  undentood  niar  wdl'aoeoaitt  ftr  iheopii^ 
VOXh  I,  4 1  - 
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dried  pelds  a  musky  scent,  1  hxve  no  knowledgp.  I  can  at  present  call  to 
mind  but  two  sorts  of  insects  that  I  have  seen,  which  smell  of  musk.  The  on« 
ii  fikfi  the  oonunon  capriooraas*  or  goat-chafer,  whidi  it  mentMMMd  bydl 
iMtundbtH  tlut  write  of  insects^  and  yAmh  smells  so  strong  of  that  perfume, 
that  yoo  may  scent  it  at  a  good  distance  as  it  flies  by,  or  sits  near  you.  The 
other  is  a  small  sort  of  bee,  which  in  the  south  and  east  parts  of  England  i» 
lreqaent]y  to  be  met  withal  in  gardens  among  flowera  in  spring  time.  I  le- 
memljer,  they  were  very  plentiful  in  Sir  Edw.  Duke'a  tolip  garden,  when  the 
tulips  flowered.  Sir  Edward  is  now  dead  ;  hit  house  was  not  &r  fioon  Sax^ 
mundham  in  Suffolk  ;  the  jiame  of  the  parish  I  have  forgotten. 

Another  Extract  of  a  Letter  written  from  Middlcton  in  JfaruHchhire, 
to  the  Publisher  July  \Oth,  bjf  Francis  fp  ir.r.oi  cfiBr,  Esquire; 
about  the  Hatching  of  a  Kind  of  Bee,  lodged  in  old  ff''iiiows, 
N'  74,  p.  222!. 

This  bee  has  been  sufficiently  described  in  the  note  on  Willoughby's  pre- 
ceding paper  on  the  same  subject.  See  p.  533. 

A  further  Account  of  the  Stel/ar  Fish,  formerly  described  in 
N'  5J,  p.  422,  0/  this  Abridgement  ;  tvith  the  Addition  of  tome 
««Aer  CiirkmHe§.  N*  74  j)^  332L 

Of  no  importance. 

An  Extract  from  the  ?hI  and  7th  f  enetian  Giornale  de  Letterati,  con- 
cerning the  Formation  of  Foetuses.    iV"  74,  p.  2224. 

^theit  is  nothikig  in  this  extract  worthy  of  ptesenratiao.. 

Dr.    Walus*8  Opmem  amcernimg^  the  Hfpolhem  Phfma  IStHm  ^ 
Dr.  Lsnaan,  miamfKei  in  iV*  73.  A'*74>  p,  £127* 

In  eiamining  this  woik.  Dr.  Walfis  inda  many  things  to  commend,  as  | 

agreeing  with  his  own  opinions  in  philosophical  matters,  explainctl  in  his  writ- 
ings. Such  as,  that  all  physical  matters  ought  to  be  adapted  and  accommo- 
dated as  much  as  possible  to  the  mechanical  ways  of  reasoning :  no  body  can 
<tf  itidf  letum  again  in  the  same  line  in  whidt  it  has  moved,  unless  by  means 
of  a  nc'-v  force  addwl:  that  all  bodies,  at  least  hard  ones,  are  sensibly  elastic; 
and  hence  results  reflection :  also  that  a  heavy  body  is  not  raised  by  the  dread 

*  lbs  CamiH^  wneiaftw.  Lia. 


.Oigiti^ed  by  Googie' 
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of  a  vacuum,  but  because  of  the  equilibrium  of  the  atmosphere  :  that  levity  is 
only  an  accident  attending  gravity,  ttie  less  weight  being  forced  up  by  the 
gmter :  fhat  the  rushing  of  air,  or  other  Hmd*,  into  an  exhaasted  viessel,  is 
caused  by  its  gravity  or  elasticity:  ala*  that  exhaustion  and  distention  being 
effected,  hence  result  fermentations,  deflagrations,  and  all  kinds  of  explosions : 
that  the  gravi^  in  the  lower  arises  from  the  motion  (or  rather  pressure)  in  the 
flupciiorsBtlwr. 

Objections  however  are  brought  against  his  theory  or  hypothesis.  Dr.  Wallit 
obwrveSj  that  the  basis  of  the  new  hypothesis  Is  deriv  ed  from  his  abstract  theory 
of  nntion,  namely  that  no  ooliesion  arises  from  (juiescence  or  rest,  but  that  all 
cen^tenoe  or  oobeilan  comes  fiom  motkm  (wliach  noeoids  with  the  opinion  of 
Wm.  N«Q.)  But  Mr.  Boyle,  with  othen,  ii  of  «  contrary  opinion,  who  holds 
that  consistence  arises  from  the  quiescence  of  the  partic^U^,  and  fluidity  t'rora 
their  continual  motion.  Others  refer  it  to  the  various  figures  and  hooked  en- 
tanglings  of  theatoms!  The  dootor  honever  declines  to  pn^iounoe  positivdy 
on  this  head,  but  leaves  the  matter  to  be  cleared  up  hereafter  by  fiirther  ex- 
aminations ;  acku  wiedging  that  many  things  in  the  theory  of  abstract  motion 
meet  his  approbation,  being  treated  with  subtlety  and  solidity,  and  meriting  tlie 
consideration  of  tile  ksrneii. 

AnJccount  of  some  Books.    N>  74,  p.  2931. 
1.  A  discourse  touching  the  Original  of  Human  Literature,  both  Philology 
and Fhtlosqiiby;  hi  t«io  fnrta:  by  Theopb.  Gak^  M*  A.  Oxfoid,  1669 and 

1671,  in  -410. 

The  business  of  this  book  is,  to  derive  human  arts  and  sciences  from  the  Jewirii 
Ciiurch  •  for  the  doing  of  which  the  author  professes  he  has  been  encouraged  by 
coniidenble  Mnts  «nd  wsistanccs  of  the  Scaligers,  and  of  Grotius,  Voanus,  So- 
chart,  Selden,  Usher,  Preston,  and  oChen»  bendes  the  ooocnrrent  tertinKMnqs 
of  many  of  the  ancients. 

In  tlie  first  part  he  endeavours  to  prove,  that  all  languages  have  their  origin 
,4md  rise  from  the  Hebreir »  histandng  pertwabily  in  the  oriental  tongues,  aa 
<thn  Fhenician,  Coptic,  Chaldean,  Syriac,  Arabic,  Persian,  Samaritan  and 
Ethiopic:  and  then  in  the  European,  especially  the  Greek,  Latin,  the  old 
Gaihc  and  Britannic.  In  tlie  second  part  he  endeavours  to  evince,  that  philo- 
.fophy  also  had  its  or^n  from  the  Jewidi  Church;  beghming  to  show  this  of 
the  Barbaric  philosopliy,  under  which  he  comprchemls  the  Egyptian,  Pheni- 
dan,  Chaldean,  Persian,  Indian,  Ethiopic,  Scythian,  and  Britannic;  and 
thence  proceedmg  to  the  Grecian,  and  chiefly  to  the  Ionic,  and  Italic  or  Py- 
hfgq^esns  whoKhefboingreat  reading  and. Icanung. 
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IT.  Job.  lodchimi  Bechcri "  Sj)ireiwis  M«d.  Dod.  Experimentum  Chyinieom 

Nuviim,  Ai  tificialls  i  t  Iiist.mtanea  Metallornm  Gi*n«ntio  et  IVonsmutatW 
ad  oculuimkinonstratur.    I'r  lucoiurti,  1671,  in  8vo.  •  ■ 

This  tract  was  written  b)  the  author  m  a  supplement  to  h»  PhTsica  $id)t«r- 
ranta,  llic  first  part  of  wliich  was  ])rintcd  at  Frankfort  about  two  years  siiice, 
and  whicli  iinc!crlaV.i.-s  to  explain  Wli  the  nb^tru^c  rrPn?'rntion  of  suKjerraneous 
tilings.  Olid  lUc  admirable  fabric  of  the  siipcrtcnancous  and  subterraneous  com- 
plex globe  of  earth,  air  and  water:  promising  to  deliver  hereafter,  in  the  ^ 
cond  bcok,  the  pcirticular  nature  of  under  ground  bodies,' and  to  teach  the  le- 
f  '.  }\.\':on  of  than  and  th*-  proprieties  of  those  parts ;  together  with 

an  api^cadix  liiat  shall  ctrntain  a  great  number  of  chemical  mixtures,  never  s(Y»n 
before,  and  grounded  upon  nameroos  experiments.  We  cannot  ibilwar  giviii|r 
the  reader  one  very  considerable  experiment,  Mud  to  have  been  actually  madis 
by  the  a-jthor  liiiTiKclf,  viz. 

Having  a  mind  to  melt  a  jasper,  he  put  it  into  a  crucible^  and  actually  melted 
it  by  an  intense  fire,  and  some  other  requisites  necessary  to  the  operation. 
But  to  the  end  that  no  coals  might  fall  into  the  past^  he  covered  and 
Kited  the  ciucible,  which  was  about  half  fi]l(><l  with  jasper  stone;  «hich 
being  now  melted,  he  opened  the  crucible  wlien  cool,  and,  to  his  great 
wonder,  found  at  the  bottom  the  ja^ier  melted  together  into  one  mass^ 

*  Many  of  tlie  circumstances  in  Um  life  of  John  Joachim  Bccbcr  were  remarkable.   He  wa*  a 
wif-taught  moD,  endued  wilh  a  qtitck  nndenlaiidini;  and  capable  of  great  application ;  but  he  was  of 
a  haii£;l>ty  nnd  violent  leiiiper,  wlilnh  provf-d  ,1  viurcc  uf  ire()ULT.(  vt-x.iti  on  and  disappwntment.     He  « 
«a»  bora  at  Spire  in  iCSS.   His  parents  having  kst  aiost  of  dieir  ptaptny  ia  the  reU^oiu  aod  po- 
Utkd  iRwUes  tridi  wbuA  Geniney  wn  at  that  tiiM 

when  lie  wji  a:ily  13  years  of  aijc,  of  providing  a  »ub»i5f<>ncc  nm  only  far  hinisrlf,  Imt  f 'r  liu  im- 
iher  aiKl  iwu  brodiers  also.    This,  by  his  talrnts  and  industry,  he  was  jb!c  lo  tflcct.    In  lOtw;  he 
obtaioed  «  meilical  professonhip  in  the  university  of  Mentz,  and  was  moreos'er  appointed  physician 
to  (Iw . elector  of  that  biihoprick.   As  bis  itiidie>  and  vrritingt  bad  b«ao  dim^  to  oUier  lub^ 
ildei  me^^ie,  he  wai  Rcomiiiended  to  the  Empeior  a«  oounedkir  to  the  cfaaaibcr  of  camm^^ 
Vir  nn.i,  whliiipr  lu- rcnuned  in  in  consequence  of  his  appointment  to  that  office;  but  not 

long  alterw<irdt  Ui^igrccmg  uith  some  of  his  cnilcigues,  tliey  intrigued  against  him  at  tlie  Iraperiai 
COOItj  and  he  found  himself  under  the  necessity  of  resigning  this  situation.  He  then  removed  to 
Mfaer  pvttflC  G«niH|P7,  and  tma  ibenoe  lo  Holland}  fma  wliich  counU7  he  prooaeded  in  10*80  to 
En(^nd.  Heie  he  terminaled  a  life  of  reitleiinen  and  dtsappointnwot  In  l69i,  when  onlf  47 
years  of  age.  The  cataliyn-  <il'  BccLcr's  ui  iks  on  medical,  chemical,  meclimiica!,  Cdnimon utij 
philoM^ical  sohjectt,  ii  too  extended  fur  iusenioa  here.  He  is  said  to  have  invented  an  universal 
chander,  to  have  mggealcd  an  hnpraeed'  and  ea^  method  of  teaching  languages,  and  to  have 
thrown  out  mnny  lueiiil  hints  relative  to  metallurgy,  mechanics  and  other  $nt.  One  of  bii  naciaja- 
cliAiatit-nsiic  in  m»ny  respects  of  the  writer's  eccentricity  ;  it  is  entitled  Fooiith  Wisdom  aod  Wise 
I'olly,  and  is  a  curious  and  entertaining  niUccll  iiudus  pcrliirmanoe,  at  that  <'niw  miicli  .i-liniri  d  i;i  Gcr- 
manjr }  but  the  works  bjr  which  this  aotlior  acquired  most  of  hi*  ociebrityj  an;  bis  Institutione*  C^>- 
niicB  and  hk  FbjBca  SublcmnH.. 
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h.'.ri]  as  licfuip,  but  milk  white  and  half  opnqiie,  resembling'  a  natural 
white  agate;  but  the  covers  apd  the  upper  parts ot  the  crucible,  that  were  un- 
ft\hn\,  and  could  not  be  touched  by  the  jasper  in  the  melting,  «ere  tinged  widi 
thL-  natural  colour  of  the  jasper }  inaomuch  that  if  there  hud  been  the  hardnes» 
of  the  jasper,  iind  t]u-  cnl-'tir  not  superficial  only,  the  fragments  of  fhecrudblo 
uiigiil  have  been  sold  for  the  best  and  most  polished  jasper,  having  here  and 
there  greenish  streaks  and  specks,  the  rest  being  red  and  yellowish;  all  so 
beautiful,  that  a  good  painter  would  scarcely  have  been  able  to  imitate  those 
vnrious  coloui-s.  The  author  says,  he  keeps  still  the  pieces  in  his  laboratory  at 
Munchen  in  Bavaria,  as  a  very  extraordinary  treasure;  esteeming  that  Uiose 
upiier  parts  were  tinged  by  the  aoima  of  the  jasper,  driven  up  by  the  fiiroa 
of  the  itre  ftodn  its  inlibior  part,  and  adhering  to  die  body  of  the  era* 
cible. 

Wis  shall  larther  notice  that  chemical  experiment  which  gives  the  title  to 
the  book,  and  is  caUed  neir,  alleged  to  prove  the  real  and  sudden  generation 
and  transmutation  of  metals.  He  took  common  brick  exirth,  dried  il  In  ilie 
air  that  it  might  be  sifted:  then  poured  so  much  linseed  oil  upon  it  as  iha:  he 
might  roll  it  into  little  balls,  of  the  size  of  the  retort's  neck,  wbidt  tlicy  were 
to  be  pot  into,  to  Uie  end,  that  the  distillation  being  made,  he  needed  not  to 
bmak  hia  retort  for  the  taking  out  of  the  caput  mortuum,  but  might  teserve  it 
for  other  use.  Tliat  the  fire  migfit  the  more  forcibly  penetrate  those  globules, 
tliau  if  the  matter  were  in  one  mass,  he  tilled  the  retort  witli  tlfem,  and  by 
dqgreea  distilled  them  with  an  open  fire,  during  an  hour  or  two.  Tlite<fisti}la* 
tion  being  finished,  he  found  in  the  recipient  an  oil  almost  like  that  which 
he  snys  is  imnropcrly  called  oleum  pliilo'^ophortnn  ;  then  the  retort  being 
cooled,  he  took  the  Utile  balls  out  of  it,  which  not  being  found  red  by  so 
strong  a  fiie,  hot  very  black,  be  8iiq}ected  that  bigness  proceeded  Irom  the 
oil,  some  terrestrial  parts  of  vriktd),  being  fixed  and  severed  by  virtue  of  the 
brick  earth,  might  there  have  assumed  a  body ;  which  of  what  kind  it  wns, 

.  was  now  &rther  tu  be  examined  by  tnal.  Having  therefore  beaten  i>mall  tiiese 
hi$ik  gbbides,  and  s'^ed  them,  he  put  them  into  a  dish,  ami  having  poured 
some  oomnion  water  upon  it,  he  stirred  it;  then  bang  grown  turbid,  begent^ 
ly  poured  it  oft',  rmr!  poured  on  fresh  clear  water,  still  stirring  the  matter  ; 
which  he  so  often  repeated  and  oootinued,  till  the  water  came  clear  away,  and 
there  remaned  at  Uie  bottom  of  die  dish  a  ponderooa  bbde:  sedhnent,  vHActL 

•from  its  weight  and  sudden  subsidence,  as  also  from  its  dark  colour,  he  sus- 
j)ected  to  be  of  a  metallic,  and  indeed  of  an  iron  nature  ;  which  being  dried  oa 
paper,  upon  tlie  application  of  a  loadstone,  was  thereby  attracted  in  severak 
rains,  whkh  by  all  proofr  lie  finiiid  tp  b«.  my  good  trai^ 
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Esteeming  hence,  that  sulphureous  spirits  may  be  fixed  in  earth  as  their  ma- 
lrix»  he  says,  that  he  employed  the  Mine  method  iritb  «U  mmends,  sulphurs, 
and  mercury  itself,  and  accordingly  melted  various  minenb  with  vtriaut  eirtht 

and  alays ;  whereby  he  fliscovered  many  truths  and  transmutations. 

III.  De  absynthio  Analecta,  per  Job.  Michael  Fehr,  M.  D.  Lipsiae,  1668, 
in  8VO. 

A  vtit  deal  too  much  about  wormwood. 

Crocologia.  Aulh.  Joh.  Ferdinando  Hertodt,  M.  D.  JeiH^  in  8vo. 

In  like  manner  a  vast  deal  too  much  about  safiron. 

IV.  De  Lfludano  Opiato,  Auth.Mttth.Til]ingio,  M.  D.  Francofurti,  1671, 
hi  8vo. 

A  tmtite  onopiom,  iiqwntdcd  hgrthewrithi0i«f  modem  phannacok^gista. 

A  Supplemaxl  to  what  was  ptihlhhcd  N'  73,  on  the  campreanon  <vf 
Air  under  Water.    N  75,  p.  2239. 

At  the  desire  of  a  particular  friend,  the  scheme  in  fig.  3,  pi.  14,  was  drawn, 
and  is  now  permitted  to  be  made  publick  at  the  request  of  another,  by  way  of 
supplement  to  what  was  mid  m  the  FhiloMphical  TVimttetiomt  N"  78/  of  the 
coropfion  of  air  under  water,  hi' which  figure,  ED  is  made  to  repcetentthe 
tube  =x;  A.B  the  distance  of  the  upper  part  of  the  tube,  from  the  surface  of 
the  water,  above  or  under  it,  =  & ;  FC  the  depth  of  the  water  from  its  surface 
to  the  bottom  of  the  airwitMnthe  tube,  saj  BCthatpaitof  it  winch 
mahis  lOled  with  air .  mthm  the  water;  CD  the  met  tiiemof  wUdi  ii  fidl  a£ 
water. 

Then,  any  two  of  the  three  first*,  b,  and  a,  being  given,  the  other  is  known, 
and  consequently  the  rest  also.  Fbr,  if  fay  -Uie  hiemnbant  we^g^  of  88'feBt 
depth  in  water,  the  air  in  the  tube  is  ooropwecd  into  half -the^ane  it  filled  be- 
fore;  then  the  said  33  feet  depth  of  water  equals  the -WMght  orpnsnneof  the 
incumbent  air  on  the  surface  of  the  water. 

Now  as  the  weight  or  pmssute  of  the  air  on  the  smfine  of  Ihe'water,  is:tt» 
the  depth  of  the  water  fit>m  the  surface  thereof  to  the  bottom  of  the  air  witliin 
the  tube,  so  is  the  length  of  the  tube  filled  witliair,  to  tlie  length  thereof  filled 
vnth  water;  that  is,  according  to  the  said  experiments,  puttmg  z  for  33,  or  what* 
eier  at  other  limes  or  phess  slisll  be-found  to  be  the  wtight  or -pmsiive  of  tiis 
incQinibent  air  on^  sorfaoe  of  tim  water,  Ibr  It  is  not  alim^  die-ismejK- 
«ttyj 
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z 

Wherefore  — —  —  a  s  6. 

And  v^  =  *'V*«»->'«'-t-4"'T*-«.^ 

And  therefore  a  and  6  being g^en,  x  is  known  by  the  first  equation;  and  a 
and  X  being  given,  b  is  known  by  the  aecond  v  and  t  and  x  being  given,  a  is 
known  by  the  third. 

Tlie  horizontal  line  BFBAF  is  substituted  for  GABEFb,  the  close 

end  of  the  tube  is  not  even  with  the  surface  of  the  w«tcr,  to  avoifi  ttie  breach 
cC  =  bB  =      in  the  length  of  the  tube. 

Note.  That  the  perpendicular  immersion  of  the  tube  or  cylinder  spoken  of 
in  N"  73,  is  not  to  be  understood  of  the  depth  of  the  bottom  or  open  endia 
tbe  water,  bat  of  the  deplh  of  the  nr  within  the  tube  or  cyKoder  from  tiie 
mifeoeof  the witer,  vis.  FC,  notfD.  . 

^tt  Answer  to  four  Papers  ^  Mr.  Hobbes,  lately  published  m  the 
Mmah$  ofAugua  md  ihkpntem  September,  1671.  iV^  75,  p.  2241.* 

At  the  former  Fart  ^  hujtrit  Paper , 
By  reason  of  a  propotttkm  of  Dr.  Wallia  (prap.  I,  cq».  5,  De  Motu)  to  thb 

purpose,  for  he  does  not  repeat  it  verbatim  ;  if  there  be  supposed  a  row  of 
quantities  uifinitely  many,  increasing  accordmg  to  tlie  natural  order  of  numbers, 
1,  2,  3,  &c.  or  their  squares,  1,  4,  9,  &c.  or  their  cubes,  1,  8,  27,  &c.  whereof 
the  last  is  given ;  it  will  be  to  a  row  of  as  many,  equal  to  tbe  last,  in  the  lint 
case,  as  1  to  2 ;  in  the  second  case,  as  1  to  3 ;  in  the  third,  as  1  to  4,  See. ; 
where  all  that  is  aiBrmed  is  but,  If  we  suppose  that,  this  will  follow.  Whieh 
consequence  Mr.  Hofabes  does  not  deny :  and  therefore  all  that  he  sayb  to  it  is 
but  caviiling. 

Mr.  Ildbbes  moves  these  question;;,  and  proposes  them  to  the  Royal  Society 
to  pass  a  judg^nent  upon  them.  1 .  Whether  tliere  can  be  understood  (he  should 
rather  have  said,  supposed)  an  infinite  row  of  quantities,  whereof  the  la^t  can 
be  given  ?  2.  Whether  a  finite  qtiantity  can  be  divided  into  an  infinite  number 
of  lesser  quantities,  or  a  finite  quantity  consist  of  an  infinite  number  of  parts  ? 
3.  Whether  there  be  any  quantity  greater  than  infinite  I   4.  Whether  there  be 

•  We  thiak  it  ncccKsary  to  give  this  paper  (evidtntly  con>p<JM  <i  by  Dr.  WalKs)  at  full  length,  as  il 
conlaiiuasaoddealof  pl^niiginfivinxtianaoaTOydijMble^   containing  ibe  nim  and  fub«tana», 

im«f  dwdide^  lAicfahaiodMiBildfaDdpmtad/dBfa^  Feteadad  tpwlak' 
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any  finite  nngnitiide  of  which  there  is  no  centre  of  gra ^  li}  ?  5.  Whether  there 
be  any  number  infinite  ?  6.  WIu  tlicr  the  arithmetic  of  infinites  be  of  any  U«e 
for  the  confirminij  or  confuting  any  doctrine  i 

For  answer,  in  general,  1  say,  1.  WhclhcT  tha«e  things  be  or  be  not ;  yea, 
whether  tbqp  can  or  cannot  be ;  the  proposition  »  not  at  all  concerned,  witirh 
affirms  nothing  either  way,  but  whether  they  cnn  le  supfjostf!,  nr  mnt!c  the 
supposition,  in  a  conditional  proposition.    As  when  I  say,  jt  Mr.  Hobbcs  were 
a  nialhemalician,  lie  would  argue  otherwise  ;  I  do  not  affirm  that  eithtr  he  h, 
or*  ever  was,  or  vviU  be  sadtt.   I  only  say,  upon  supposition,  if  he  were  what  he 
is  not,  he  would  not  do  as  he  does.    2.  Many  of  these  queries  have  nothing  to 
do  with  the  proixi^iiitni ;  for  it  has  rot  one  word  concerning  gravity  or  cenlrc 
of  gravity,  or  greater  than  inlinite.    3.  Tliat  usually  in  Euclid,  and  all  after 
bim,  by  infinite  is  meant  only  more  than  any  assignable  finite,  though  not  ah- 
solutdy  infinite,  or  the  greatest  possihlu.    4.  Nor  do  they  incnn,  uhcn  infinites 
ore  proposed,  that  they  should  actually  be,  or  be  possible  to  be  performed ;  but 
only,  that  they  be  suppuscil ;  it  being  usual  with  tliem,  upon  suppontion  of 
things  imposnble,  to  infer  useful  truths.    And  Eudid  in  his  second  postuhiie 
requiring  the  producing  a  straight  line  infinitely,  t  iilicr  w.iv,  did  not  mean  that 
it  should  he  actually  performed  ;  for  it  is  not  possible  for  any  man  to  produce  a 
Straight  line  infinitely,  but  only  that  it  be  supposed.    And  if  AB,  pi.  14,  fig.  4, 
be  supposed  so  produced,  though  bitt  one  way,  its  length  most  he  sapposed  to 
become  infinite,  or  more  thah  any  finite  length  assignable;  for,  if  but  finite,  a 
finite  production  would  serve.    But,  if  so  produced  both  ways,  it  will  be  yet 
gn^ter,  tliat  is,  greater  tlian  tliat  infinite,  or  greater  than  was  necessary  to 
make  it  more  than  eny  finite  lengdi  asngnable.  And  whoever  does  thus  sup- 
pose infinites,  must  eousequciitly  suppose  one  infinite  greater  than  another. 
Again,  when  by  Euclitrs  lOlh  proposition,  the  same  AB,  fig.  5,  may  l>e  bi- 
sected in  M,  and  each  of  the  halves  in  m,  and  so  onwards,  infinitely  ;  it  is  not 
fos  nwening,  when  such  odnUnoal  section  is  proposed,  ^tit  slwiild  be  actually 
done,  (for  who  can  do  it  ?)  but  that  it  be  supposed.    And  upon  such  supposed 
section  inHnitcly  cmitinucd,  the  parts  must  be  supposed  infinitely  many  ;  for  no 
finite  number  of  parts  would  suffice  for  infinite  sections.    And  if  further,  the 
same  AB  so  dhrided,  be  supix)sed  the  side  of  a  triangle  ABC,      6,  and  from 
eacVi  point  of  division  supposed  lines,  as  mc,  Mc,  &c.  paridleli  d  to  RC  ;  these 
paralk-l-^,  reckoning  downward  from  A  to  BC,  must  consequently  be  supposed 
infinitely  many  ;  and  those  in  arithmetical  progression,  as  1,  2,  3,  &c.  each  ex- 
ceeding its  antecedent  as  much  as  that  exceeds  the  next  before  iti  end  whereof 
tlie  bst  (BC)  is  given  j  and  their  squares,  as  1,4,  9,  &c.  their  cubes,  ns  1,  8,  27, 
Itc.    And  this  I  say,  to  show  that  the  su})positinii  of  infinite,  with  these  at- 
tendants, is  not  so  new,  or  so  peculiar  to  Cavalierius  or  Dr.  Wallis,  but  that 
1 
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Eodid  admits  it^  and  all  mtthematidaiuiwith  hitn,  «at  IcmI  snppoiabli^  whe* 

ther  possible  or  not. 

In  particular,  therefore,  tu  his  queri<»  I  answer,  1 .  Tiicre  may  be  supposed  a. 
raw  of  ^uantitta  infinitely  many,  and  oontinnally  increasing,  (as  the  supposed 
parallels  in  tiie  triangle  ABC,  reckoning  downwards  from  A  (n  BC,)  whereof 
the  last  (BC)  is  given. — 2.  A  finite  quantity,  as  AB,  may  be  supposed  by  surh 
-continual  bisections,  divisible  into  a  number  of  parts  infinitely  many,  or  more 
tban  any  finite  number  aangnabfe :  For  there  is  no  stint  beyond  which  such 
divi»on  may  not  be  supposed  to  be  continued ;  for  still  the  last,  how  small  so- 
ever, will  have  two  halves ;  and  all  those  pnrts  were  in  tlie  undiviJed  whole ; 
•elae  where  should  they  be  liad  i — 3.  Of  supixised  infinites,  one  may  be  supposed 
greater  than  another :  As  a  supposed  infinite  number  of  men,  may  be  supposed 
to  have  a  greater  number  of  eyes. — 4.  A  surface,  or  iblid,  may  be  sappo^ed  so 
constituted,  as  to  be  infinitely  long,  but  finitely  great,  the  breadth  continually 
decreasing  in  greater  proportion  than  the  length  iocreaaes,  and  so  as  to  have  no 
centre  of  gravity.  Sndi  is  Torrieellio's  Sdidam  Ifjrperbolicam  acutum ;  and 
others  innumerable,  diaoovered  by  Dr.  Feratat,  and  others.  But 

to  determine  th!?,   requires  mo-e  of  geometry  arni  I  nric  tiian  Mr.  Ilobbes  is 
master  of. — 5.  There  may  i>e  supposed  a  number  infinite;  that  is  greater  than  . 
any  assignable  finite :  As  the  supposed  number  of  parts,  arising  from  a  sup- 
pooled  section  infinitely  continued.— 6.  There  is  therefore  no  reason  on  tliis  ao-' 
count,  why  the  doctrine  of  Eiicliid,  CavaUerittSj  or  Dr.  Wallis,  should  be  n- 
jected  as  of  no  use. 

But  having  solved  tiieas  quacries,  I  hate  aome  hr  Mr.  Hobbea  to  answer, 
which  win  not  ao  easily  be  dispatdied  by  hint.  For  thouf^  supposed  infinites 

will  serve  the  mathematicians  well  enough  ;  yet  howsoever  he  please  to  prevari- 
cate, which  he  says  is  for  his  exercise,  Mr.  Hobbes  himself  is  more  concerned 
than  they,  to  solve  sucli  qua^ies.  Let  him  ask  himself,  therefore,  if  he  be  still 
of  opnion,  that  there  is  noaignment  in  nature  to  prove  the  world  had  a 
beginning;  1.  Whether  in  case  it  had  not,  tliere  must  not  have  passed  an  in- 
finite number  of  years  before  Mr.  Hobbes  was  born.  For  if  but  finite,  how 
many  soever,  it  must  have  begun  ao  many  years  before. — 2.  Whether  now  there 
have  not  pasaed  nioi«,  that  ifl,  more  than  that  infinite  number.^3.  Wliether  ia 
that  infinite,  or  more  ll)an  infinite,  number  of  years,  there  luive  not  been  a 
greater  number  of  days  and  hours :  and,  of  which  hitherto  the  last  is  given. 
^-41  Whether,  if  this  be  au  absurdity,  we  have  not  then,  contrary  lo  what 
Mr.  Hobbes  would  peranade  us^  an  aigument  in  nature  to  prove  the  world  had 
a  beginning.  Nor  are  we  beholden  to  Mr.  Ilolibts  for  lliis  argument;  for  it  " 
was  an  argument  in  use  before  Mr.  Ilobbcs  was  born.  Nor  can  he  sene  him- 
VOL.  I.  4  K 
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seir,  as  tiw  mathematicians  do,  with  sapposed  infinites-,  for  his  infinitcR,  an<I 
iiioi^e  than  infinites,  of  years,  days,  and  hours,  alreaHy  past,  must  be  real  m- 
'finitie*,  and  which  hwenotuirilycRiitad,  «nd  whereof  tl^  Iwt  is  given  ;  aiid  yet 
f  there  are  more  to  Mlow.  Mr.  HaMws  shall  do  well  for  his  ex«tMe,  to  wAn 
these,  before  lie  propose  more  qu«Erics  ot"  infiniies.  And  tMs  f  say,  to  sho^r 
that  Mr.  Hobbes  is,  as  «nudi  as  aoy,  coocerued  to  solve  the  queries  by  iiim- 
sdf  proposedL 

In  the  latter  Part  of  kit  Jim  Paper, 

He  gives  us,  out  of  his  Roset.  prop.  5,  this  attempt  of  stjuaring  tr.c  crrclc. 
Suppose  DT  be  \  DC,  and  DR  a  mean  proportional  between  DC  and  DT : 
the  temiiEameter  DC  will  be  equal  to  the  quadiaiital  arc  B%  and  DR  to  TV. 
PI.  14,  fig.  7. 

Tlial  the  thing  is  false,  is  already  shoftTi  on  another  occasion.  As  he  has  It 
in  his  present  publication,  his  demonstration  is  peccant  in  these  words,  "  There- 
fore — the  arc  on  TV,  the  arc  on  RS,  the  arc  on  CA,  cannot  be  in  continual 
proportion;"  with  all  that  foOows;  there  being  no  groand  for  nidi  conso* 
qnencc. 

And  the  thing  is  manifest;  for  since  that,  by  his  construction, 
DC,  CA,  arc  on  CA  extended  -H-  1  are  in  the  same  continual  pro» 
UBL,  RS^  arc  on  RS  cxtended-H-  >  portion,  of  the  aemidiameter  to 
DT,  TV;  arc  on  TV  extended  -H-  J  the  qnadnntai  aicj 

Let  that  proportion  be  what  you  will;  eupj>cse  as  J  to  2  ;  and  consequently 
DC  to  CA  being  as  i  to  2,  it  will  be  to  the  arc  on  CA,  as  i  to  4  :  And  by  tlie 
aame  reaaon  DR  to  the  arc  on  RS,  and  DT  to  the  arc  on  TV,  must  also  be  as 
]  to  4  :  And  therefore  the  arcs  on  TV,  on  RS,  on  Ck.  \  that  ia  4  DT,  4  DR, 
4  DC,  will  he  in  the  same  proportion  to  one  another,  as  their  singles,  DT, 
DR,  DC:  But  these,  by  construction,  are  in  continual  proportion;  tlierefore 
thofle  ares  also,  as  they  ought  to  be.  Indeed  if,  by  changing  bome  one  of  tlie 
terms,  you  destroy,  contxaiy  to  the  hypothem,  die  continual  proportion  of 
DT,  DR,  DC,  you  will  destroy  that  of  the  arcs  also,  whidiare  still  proportional 
to  these :  but  so  long  as  DT,  DR,  DC,  be  in  any  contmual  proportion,  whe- 
ther that  by  him  assigned  or  any  other,  tliose  will  be  in  the  sam^  continual  pro- 
portion with  them.  As  if  for  DT,  DR,  DC,  be  taken  Dt,  Dr,  DQ,  in  any 
iDontlnna!  pro|X)rtion,  either  greater,  less,  or  equal  to  his,  the  arcs  on  tv>  oars, 
onC^,  extended,  will  be  in  the  same  continual  proportion. 

But,  which  is  the  common  fault  of  Mr.  Hobbcs's  demonstration,  if  this  de- 
monstnition  were  good,  it  would  serve  as  well  for  any  propoation  as  that  for 
whiefa  be  brings  it.  For  if,  instead  off,  he  bad  said,  •}>  -fo-rHj  or  irhatdjw 
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he  pleased,  the  demonstration  had  been  jut  si  good  11  tJVa  it  ii,  withovt 
changing  one  syllable:  That  is,  it  will  equally  prove  the  proportion  of  \hc  k  mi- 
diameter  to  the  qoadrantal  arc,  to  be  what  you  please :  As  any  ma)  prcaciitly 
aee,  who  does  but  read  over  his  fnper. 

In  his  second  Paper, 

He  pretends  to  confute  a  theorem,  which  lias  a  long  time  passed  for  truth  : 
and  therefore  no  more  concerns  Dr.  Wallis,  than  oiher  men.  And  it  is  this; 
the  (bur  aides  of  a  squure  bring  divided  into  any  number  of  equal  parts,  for  ex- 
ample, into  10;  and  straight  lines  drawn  through  theoppoeitie  pmnta,  whk^h  will 
divide  the  square  into  100  les;5cr  sjjuares  :  The  received  opinion  {jtays  he),  and 
which  Dr.  Waiiis  commonly  uses,  is,  that  the  root  of  tltose  100,  namely  lu, 
is  the  side  of  the  whole  square.  Which  to  oonfiite,  be  lella  us,  the  root  10  is 
a  number  of  squares,  whereof  the  whole  contains  100;  and  therefbie  the  root 
of  100  squares  is  10  of  those  squares,  and  not  the  side  of  any  square}  becauHS 
the  side  oif  a  square  is  not  a  superficies,  but  a  line. 

For  answer,  I  say  that  it  is  neither  the  opinioo  of  Dr.  Waiiis,  nor  of  any 
other  that  I  knO««  so  fiur  is  it  frum  being  a  received  Oflinion,  which  Mr. 
Hobbes  insinuates  as  such,  thHt  ]0  is  the  root  of  100  squares  :  For  surely  a 
bare  number  cannot  be  the  side  of  a  square  %ure :  Nor  yet,  as  Mr.  Hobbaa 
would  have  it,  that  10  squares  it  the  loot  of  100  sqaaress  but  that  10  kn^s 
is  the  root  of  lOO  squares.  It  is  true,  that  the  number  10  is  the  root  of^  the 
numbfr  100,  but  not  of  100  squares:  and  that  !0  squares  is  the  root  not  of 
100  squares,  but  of  100  squared  squares :  Like  as  10  dozen  is  the  root,  not  of 
lOO  doaen,  bat  of  lOO  doaen  doaen,  or  squam  of  a  doaen.  And  as  there  you 
must  multiply,  not.  only  10  into  10,  but  doxen  tntodosen,  to  have  the  squtupe 
of  10  dozen ;  so  here  10  into  10,  whieh  makes  100,  and  length  into  length, 
which  makes  a  square,  to  obtain  the  square  of  lO  kmgtlis,  which  is  therefore 
100  squares,  and  10  lengths  lUm  Knt  or  side  of  it  But,  says  lie,  the  root  of 
100  soldiers,  is  10  soldiers.  Ans.  No  sudi  matter:  For  lou  soldiers  ta  not 
the  product  of  lo  sol.lit  rs  into  lO  soJ^^jer?,  hut  of  lo  ^oldicrs  into  the  number 
10;  Andthcrelbre  neither  10,  nor  lU  soldiers  are  the  root  of  it.  So  10  lengths 
into  tha  ntnnber  10,  makes  no  square^  but  100  lengths ;  hot  10  lengths  into  lO 
lengths  makes,  not  100  lengths,  but  too  sqaaies. 

So  in  all  other  proportions:  As  if  the  number  of  lengths  in  the  square  side 
be  2 ;  the  number  of  squares  in  the  plain  will  be  twice  two,  because  there  will 
be  two  rem  of  two  ina  row:  If  the  number  of  lengths  hi  the  .side  be  8 ;  the 
number  of  squatfs  in  the  phdn,  will  ba  a  times  9»  or  the  Iquaie  of  a :  If  that 
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be  4,'  thi«       be  4  times  4:  And  so  in  all  other  proportions.  Of  whidi, 

if  any  one  doubt,  he  may  believe  his  ou  n  cy<"i.    See  figs.  8,  Q,  10,  II. 

.\t»<l  this  Mr.  IToltljcs  might  have  been  taiiE^ht  by  the  next  carpenter  (tliat 
knows  but  liow  to  measure  a  foot  of  board)  who  could  have  told  him,  that  be» 
cause  the  side  of  ft  square  foot,  is  12  inches  in  length,  the  plain  of  it  will  be 
19  times  11  inchtt  in  squares:  Because  there  will  be  12  rows  of  13  in  a  rov. 

Bis  third  Paper, 

Which  came  out  just  as  the  answer  to  the  two  former  was  going  to  the  press, 
contains  for  substance,  the  same  with  his  second,  and  tiie  latter  part  of  the 
first :  And  so  needs  no  farther  answer. — Only  I  cannot  but  take  notice  of  his 
usual  trade  uf  ( untr:i<!icting  him?elf.  His  second  paper  says,  the  side  of  a 
square  is  not  a  superficies,  but  a  line :  His  third  says  the  quite  contrar\ ,  (prop.  1.) 
A  square  root,  (speaking  of  quantity)  is  not  ft  line,  but  ft  inctangle.  Other 
faults,  falsities,  and  contradictions,  there  are  a  great  maojr.'^'As  for  instance: 
He  tells  us  first,  in  the  natural  row  of  numbers,  as  3,4,  5,  0,  &c.  even,- 
one  is  the  square  of  some  number  in  the  same  row ;  that  is  of  some  integer 
number ;  whiiA  is  notorloDsIy  fiilse.  This  he  contradicts  in  the  veiy  neat  watdtf 
bnt  square  nnmbers,  banning  at  i ,  intermit  first  two  nttmbers,  then  lour, 
then  six,  &c. ;  so  that  none  of  the  intcnnittcil  numbers  is  a  square  number,  nor 
has  any  square  root.  If  these  intermitted  numbers,  between  1,  4,  g,  l6,  £rc., 
be  not  squares,  luiw  is  it  IbA  ftfeiy  one  in  the  whole  row  is  a  square,  and  that 
of  aome  integer  number  ?  But  this  again  ia  contradicted  prop.  2,  wheie  200^ 
one  of  such  intcrmiltcd  numbers,  is  made  a  square,  and  t  -l-t',  the  root  of  il. 

Again,  in  his  definition  he  tells  us,  that  a  square  root  imiltiplied  into  itself 
produces  a  square:  But  (jjrop.  2)  he  multiplies  the  root  14-rVj  not  into  itself, 
but  into  14  (a  part  tliereof,)  to  make  20(V  which  he  will  have  to  be  the  sqtMie 
of  that  root.  Nor  is  it  a  mere  slip  of  negligence  in  the  computation,  but  his 
rule  directs  to  it;  any  number  given  is  produced  by  the  prcatc^t  root  multiplied 
into  itadf,  and  into  tlie  remaining  fraction.  Whereof  he  gives  this  instance : 
Let  the  number  gi«ea  be  200  squares,  the  greatest  root  is  I4w  squares  (he 
should  rather  have  said  lengths ;  but  that  is  a  small  fault  with  him ;)  I  say  that 
000  is  equal  to  the  product  of  14  into  itself,  whidiis  196,  together  with  14 
multiplied  intu-iV?  wiilch  is  equal  to  4:  tJiat  is  U-^v  multiplied  lulo  14.  But 
lUs  cikrulation  is  again  conlnKlieted  in  biethnid  pcopositioo,  where  he  csknilates 
the  same  square  otherwise,  as  we  shall  see  by  and  by.  In  the  mean  time  let  ua 
consider  this  alone,  and  see  the  conlmdirtinns  within  itself.  His  rule  bids  us 
muliipiy  the  greatest  rout  iiuo  iiscli,  6iC  iiiis  greatest  root  he  says  is  14-,^  ! 
yet  tloca  be  not  mvltiply  lhi%  but  14  (ft- put  thcicoi)  into  itielC  «ad  into  the 
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fraction  -j-V-  Apiin,  if  i4,«.  be  the  greatest  root,  what  shall  be  the  remaininEr 
fraction  i  Doth  he  take  the  root  ot  200  to  be  more  than  14-^  by  some  further 
iMnaioing  fiwtion  Mf  «o,  be  Bhouid  have  (old  os  what  that  fiaerion  m  for  iV 
it  is  uot,  this  being  pan  nf  his  greatest  root  l4vV'  Bat  if  w€  ahonld  allow,  a« 
I  think  we  must,  that  by  llie  prcntest  root  be  means  sometimes  ''omf- 
timcs  14,  tliat  is,  if  we  allow  him  to  oontradict  himself,  yet  how  comes  he  by 
the  Iraotiott  w  ?  For  is  too  innch,  the  aquare  of  14^  being  mora  than  200, 
ai  by.  multiplying  M-rV  into  itself  will  appear;  which  daatiflya  his  whole  design; 
for  14,  multiplied  into  )4-^*,,  will  not  makelOO,  but  IQS;  contrary  to  his  rule. 
But  further,  it  is  so  gross  a  mistake  to  make  200  the  square  of  14-,*^  that  every 
4^|)rentice  boy  that  can  bot  multiply  whole  number  of  fractions,  could  have 
infiwRied  him  better,  who  would  first  have  reduced  the  fraction  to  smaller 
terms,  putting  14|-  for  14^^^ 'Ti^^  thcii  nmltiplying  14^  into  itself,  would  have 
slKMred  him,  tliat  the  square  of  that  is        multiplied  into  itself,  is  not 

300^  but  2047V- 

But  tlietootof  3(30,  U  the  aaidnumher  iOv^'2,  which  ialesa  than  14^^,  and 

greater  than  14  ,«j  :  the  square  of  that  being  soinewhat  more  than 
14f  200  i  and  of  this  somewhat  less ;  but  either  of  them  witliin  an  unite 
14f  ofit. 

I  But  this  second  prapoaitjoa  is,  as  I  said,  contradicted  by  his  third, 

56         which  iiutkes  the  square  of  J 'Iv*.  to  be  200Vv»  by  what  cnrnpiitntion, 
14        we  sliall  sec  by  and  by ;  and  then  finds  &ult,  tlmt  tliis  and  the  iur- 
4       mer  do  not  agriee.   But  it  is  no  wonder  they  should  disagree,  when 
4        both  are  false.   The  same  square  (says  he)  calcidated  geometricaUyy 
,V     consists  (by  Euclid  2,  4)  of  the  same  numeral  great  square  igS,  and 
«— —      of  two  rectangles  under  the  greatest  side  14  and  the  remainder  of 
204VW     the  side,  and  further  of  tlie  square  of  the  less  segment ;  which  alto. 

gether  make  200>,v»  He  might  have  learned  to  redion  better;  bot 
let  us  see  how  he  makes  it  out.  As  by  tho  fT|>cration  itst'If  (says  lie )  appeared 
thus :  The  side  of  the  greater  segment  is  14-^  (this  was  but  now  the  side  of  the 
whole  square,  how  coroee  it  now  to  be  but  the  side  of  the  greater  segment  ?) 
which  mnlti|died  into  itsdf  (says  he)  makm  200:  (no,  but  204^:)  The  pio- 
duct  of  14  the  greatest  segment  into  the  two  fractions  tt 's  4,  and  that  added 
to  ig6  makes  200:  (if  by  two  fractions  mean,  as  he  ought  by  his  rule, 

the  fraction  4  twice  taken,  or  ttie  double  of  it,  it  will  be  not  4,  but  6,  and  thi» 
added  to  106  makes  204;  bot  all  this  he  puts  ni. bis  poc^t,  for  itcioawsnot 
into  account  at  nil  )  T,.istly,  the  product  of  -,',  into  -y\  or  |  into  4-tS-^} 
which  with  the  first  20O  makes  ^OU^'t  :  But  he  forgets  himself,  for  his  lesser 
apgmei^t  was  not       but      >  he  should  tiierefore  have  said  ,v  ^oto  i^,  or  }• 
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into  f  ii  tV-  I^i*  cakultUoo  Uiwefore  should  have  been  this:  The  greater 
segment  is,  not  i4Vo  but '14}  which  multiplied  into  itself  makes,  not  200, 
but  igO:  The  recteogle  of  the  gieefeer  acgnent  14,  iato  the  leaser      is  4: 

And  this  taken  a  seconci  time  is  another  4 :  The  lesser  segment,  not  but 
tV.  or  h  multiplied  into  itself,  is  not  but  :  AH  w  hich  added  together 
make  not  200Vr»  butJ96+4  +  'l  +  ^=:  204^,  which  is  just  the  same  with 
mttltiplied  into  itadf.  So  that  had  he  known  how  to  maltiply  a  mnnber 
into  a  number,  especially  when  incumbered  with  fractions,  which  it  is  manifest 
he  does  not  ;  he  would  have  found  no  disagreement  between  the  aritlimetical 
calculation,  and  what  he  calls  the  geometrical.  But  I  am  ashamed  (for  him) 
that  10  fleet  a  pretender  to  such  high  ^mgs  in  geooietiy,  should  be  so 
misenhlf  ignorant  of  the  common  qpentkms  of  practic^it  arithmetic 

His  rcpeatc<l  quadrattin-  lie  now  expresses  thus,  the  radius  of  n  circle  is  a 
mean  proportional  between  tiie  arc  of  a  quadrant  and  two  titths  of  the  same. 
But  -instead  of  two  fifths,  he  might  as  well  have  «akl  the  liaZ^  or  tenth,  or 
hundredth  fiart,  8cc ;  or  (takiqg  T  in  DC  produced  bejond  C,)  the  double, 
decuple,  centuple,  &c.  or  what  yon  please  :  For  his  demonstration  woukl  have 
|>TOved  it}  wllich  .is  this,  i^escribe  a  square  ABCD,  and  m  it  a  quadrant  DCA. 
In  the  sidie  DC '(continued  if  need  be,)  take  TD  two  fifths  of  DC,  (or  its  half, 
double,  hurK!r<--dlh  part,  or  what  you  please;)  and  between  DC  and  DT  a  mean 
•proportional  DR  ;  and  describe  the  quadrantal  arcs  KS,  TV.  I  gay  the  are  RS 
is  equal  to  the  straight  line  DC.  For  seeing  the  proportion  of  DC  to  DT  is 
duplicate  of  the  proportion  of  DC  to  DR,  It  will  bie  also  doplicate  of  the  pro- 
fiortion  of  the  aro  CA  to  the  arc  B8^  and  likewiie  dupftoatocif  the  proportion 
of  the  arc  T^S  to  the  arts  TV.  Suppose  some  other  arc,  less  or  jfreatcr  than  the 
arc  RS,  to  be  equal  to  DC,  as  Cor  example  rs ;  then  the  projiortion  of  the  arc 
rs  to  the  straight  line  DT  will  be  duplicate  of  tl>e  portion  of  RS  to  TV,  or 
DEtoDT,  whiebiiabattrds  because  Di'isfay  oonaCraetlonKveMerorless  than 
DR.  Therefore  the  arc  RS  is  equal  to  the  side  DC  ;  which  was  to  be  demon- 
strated. Which  demonstration  thefore  proving  indifferently  every  proportion, 
does  not  indeed  prove  any.  In  brief:  The  force  of  his  demonstration  is  buf 
thisi  DT  bang  to  DC  aa  3  to  a,  or  ill  any  other  fM«portJaa,  and  DR  anean 
proportional  between  them  ;  RS  will  be  so  between  TV  and  CA ;  and  therefore 
rs  (greater  or  less  than  RS,)  will  not  he  a  tnenn  proportional  between  TV  and 
CA:  which  ia  true;  bat  why  it  may  not  be  equal  to  DC,  we  have  nothngbut 
hie  wofd  for  it ;  there  being  nothing  to  riiow,  that  DC  is  equal  to  tuch  a  mtitt 
proportional.  Again,  though  rs  be  not  a  mean  proportional  between  TV  and 
CA,  yet  it  mav  be  betvrecn  tv  and  CA,  which  sen-es  htS  dcmonstf.ition  as  well ; 
which  is  ioditteient  to  any  three  conUanal  im)}KH-tionaki,  as  was  shown  before. 
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So  that  aov  we  tMwe  lud  thne  demonaliatiaai  uTtUi  <yMdrtbiM«  «  hw 

RoiK:tun),  iii  his  6rst  paper,  in  hb  third,  and  this  common  ia  all  of 
them,  that  ttx-y  equally  prove  the  proportion  \iy  him  ^lOfOmdt  trMf  <lllw 
what  you  please.    But  such  hts  ^moi)«tri:^on»  use  to  he. 

And  diift  k  ^AmtlthaQt^AtomfioMr.Bpkkm'thm 
Mtkfy  the  i{ii}xirtunity  of  (Hlif>r.>,  tkmn  becauae  I  thought  them  worthmmtat' 
iyi^'.  aixl  svilnnit  the  uhole,  with  all  tes|Nx:ta,  to  the  Royal fiodi^*  ^to wAhw ' 
Mr.  Hub^  makes  hia  appeal. 

His  fourlh  part, 

Whicli  came  out  since  the  three  foan«r  aaswered,  con^niag  mjmt  faint 
endeavours  to  re-assert  some  \Xi\a^  m  then),  is  hot  laece  tri^g,  -or  worae. 

What  he  woaid  ^rein  iiuinwHtft  oonneaaiqg  God,  thet  we  my  w  «dl  prove 
Httn  to  have  had  a  beginning,  as  that  the  world  liad,  ameHs  too  rack,  of  Mr. 

Hobbes.  We  are  not  to  rnf»rt-n?re  -Grxi's  pf.'nnnT>ent  diiratioa  of  eternity,  by 
our  suocc^sivu  duralion  ot  tunc  ;  uor  kixi  culirc  ubiquity,  by  curporcai  eK- 
teDwm. 

What  in  it  concerns  mathematics,  whether  his  own  orolfaei%  is  so  weak  aitd 
to'ivial,  and  said  only,  that  he  may  seem  to  say  soroethinc,  tliougli  nollTing  to 
the  purpose,  that  I  shall  trui»t  it  witli  tiiose  bo  whom  he  makes  hid  appeal,  witiiout 
thinldng  it  to  Heed  any  reply}  the  vieir  of  wbit  he  wiitat a^jBiMt,  heii^.A 
niffident  ensiver  to  all  he  aayi. 

New  Objicroatiousof  Spott  in  the  Sun ;  made  at  the  RoycU  Jcadcmi^  of 
Wtui»,amUtit^\2ai,mdim(^  August  le^liimilnma^ffttm 

.  It  is  now  aboQt  twenty  *  years  iinoe  estronomers  have  seen  any  oonnderable 
ipots  in  the  sun,  tliough  before  that  tune,  since  the  taveaiion  of  telescopes, 

Aey  have  from  time  to  time  obser\'«l  them.  The  sun  appear' d  a!!  that  wliile 
with  an  entire  brightness,  and  Signor  Cassini  aaw  him  to  the  niath  of  this 
month  of  August. 

But  the  t  ith  of  the  same^  about  aui  o'clock  at  mght,  bei^g  iinusbed  only 

with  a  three  feet  glass,  he  reroarktY]  in  the  sun's  disk  two  spots  very  dark,  dis- 
tant from  his  apparent  centre  about  the  tliird  part  of  ills  semidiameter.  And 
that  he  might  the  more  exactly  note  their  situation,  in  respect  of  the  several 
parts  of  tiie  woiM;  he  made  me  of  two  veiy  fiae  thieadsiy  ftitiii^  ame  another 

•  See  Dumber  74.  p.  6l5,  whence  it  will  appear,  tbat  some  neb  spou  wen  leeoberc  ia  Laodoo, 
A.  1660.  Aiid.M.Pkttd  aftnaadtDlk.  VofaUwatHnMlh  ilual^ 
te  1661 }  witnoitlw  ^  SoGloc'igirDkCMr,  wrilMi  to  dwcdln^  AugMt  lllk  te. 


at  right-  angles  in  the  common  focni  of  the  two  glasses,  and  m  the  axis  ctf  Ute 
teleioope:  and  having  directed  it  towant  the  sun,  he  so  turned  tt,  that  letting 

it  afterwards  rest,  one  might  see  the  rentre  of  the  sun,  according  to  one  uf 
these  tlireads,  advance  westward,  ttiis  same  thread  marking  in  tlie  sun  a  cir- 
cle paialtel  to  the  equator ;  and  the  other  thraid  mailed  the  ciivle  of  declina- 
tion; or  the  hoiaiy  cirde  of  the  audaun.  Thns  he  noted  the  situation  and 
motion  of  the  spots. 

On  the  twdflh  of  August  he  observed  them  from  the  time  of  sun-rising,  and 
perceived  them  now  nearer  his  centre.  He  continued  exactly  to  observe  them 
with  a  brge  telescope,  from  six  o*dock  in  the  morning  to  seven.  The  first 
was  composed  of  two  others  almost  round,  and  conjoinwl.  The  second  repre- 
sented the  &liape  of  a  scorpion.  The  third  was  round.  And  tiiey  were  all 
Uiree  environed  with  a  coronet,  which  was  composed  of  abundance  of  little 
obseum  points.  At  48  minutes  after  eight  o'clock,  the  %ure  of  tlie  scorpion 
was  seen  divided  into  several  piece?,  as  if  his  tail  and  arms  had  l«en  cut  off. 
The  northern  pomt  appeared  no  mor^  there  remaining  none  but  those  on  the 
south  side;  and  U)e  length  of  the  endoaure  of  all  the  spots,  comprehended 
between  the  extremities,  waa  of  one  minute  and  15  seconds,  and  the  braNkh 
of  30  seconds.  The  saine  llth  day,  at  six  in  the  evening,  he  found  no  great 
change  in  the  first  spot.  The  other  two  were  severed  into  five  distinct  ones, 
compassed  about  with  a  coronet. 

Ttie  18th  of  August  they  were  observed  agaSu. 

In  one  day  and  a  half  these  spots  have  run  Ihroiigli  very  near  the  third  part 
of  the  sun's  apparent  seinidiameter,  which  gives  an  arc  of  ipj  drtrrces  of  the 
circumference  of  the  sun's  body;  and  con5e4uently  their  diurnal  motion  about 
the  aun*8  axis  has  been  of  13  degrees :  and  the  time  of  their  periodical  revolii. 

tion,  as  far  as  we  could  conjecture  in  so  little  time,  must  be  about  27  days  and 
a  half:  winch  yet  will  be  more  exactly  detern^ned  by  obsenations  of  a  longer 
time.  And  in  6  or  7  days  hence  they  may  ""probably  arrive  at  tJie  sun's 
edgCa 

So  fiur  the  IVendi  academists.  To  whidi  we  now  add ;  i.  Tliat  since  their 
obser\'ations  were  made  public,  we  had  notice  sent  m  from  tlic  alwe-rnen- 
tioned  Dr.  Fogelius  at  Hambuigh,  tlutt  Mr.  Picard  had  observed  at  $ea  a  spot 
in  the  sun  from  the  third  of  August  n.  st  to  the  19th  of  the  same  inclusiTely. 
9t.  That  several  observers  at  London  have  seen  one  of  those  spots  arri\-e  at  tlie 
sun's  eastern  limb,  on  the  same  day  tliat  Signor  Cassini  predicted  in  the  rela< 
iion  above  delivered  they  should  return,  if  they  continued. 
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AnAoBomt  tf  f^gdable  Excretccnciet,  by  Mr.  MAHTm'LiSTBa,  m  a 
Letter  of  Jufy  17*  1^1.  N'  75,  p.  22o4. 

An  tngenioua  {Mperi  but  not  oontuning  any  tiling  that  deaervet  fwrticnhr 
notieeat  thia  day. 

Jn  Jeeoma Iff  mme  Bookg.  N  75,  ih.SS58. 

I,  Leetlones  18»  Cantdmg^  in  SchoGa  pubtick  habttae,  in  qniboa  Optioo- 

nun  Phenomenon  Gcnuinae  rationes  investigantur  et  expoiiuntur^  ab  Isaaoo 
Barrmv,*  Coll.  S.  Trin.  Socio,  Mathcs.   Profeas.  Lucaaiano,  et  Sou 
Sotkli.    Loixlinj,  1&5q,  in4to. 

•  ]>r.]ineBinw,  aaciiiimatdniaeiodaM^^  Heww 
fint  placed  it  tlie  Chirtep-lwdia.  Iwt  ■ftBrwrh  iwwvwl  u  •  *diiiol  at  fSdsted  b  Esaex^  from 

whence  he  was  sent  to  Cambridge,  wliere  he  wis  cii tercel  of  Trinity  college  iu  16'45;  where  lie 
•tndicd  ««i)r diligently,  aod  nude  great  progress  in  varioiis  bmnch^  of  littntujiei  as,  natundpbilo* 
Wfbft  hiuf,  aMlHBf,  dJHuhbji*  dMnkf,  madtematics.  astronomf.  See,  l«  1(49  lie  via 
chosen  fcUow  of  bis  coUcgr.  But,  on  some  dbgust,  he  quitted  the  college,  and  tra\'elletl  ahn^d  for 
teveral  years,  through  Fr«iK»,  Italy,  Turkey,  8ec.  improving  his  knowledge  j  and  ai  CousLaaUoople 
be  read  ov  er  the  works  of  Chrysostom,  whom  be  ever  after  preferred  to  all  the  other  fitlben.  On 
Iwictnnliomebewaa^iaoopati/onluned,  aodia  l660  waw  cboaen  Greek  ptoftwor  at  Caiabii4ge. 
tn  l<6g  ha  ym  appointed  pitibmnrat  geouMtrjr  ioGiwlMmcBBagB,  Lendon ;  and  the  year  MUnr> 
iiig  he  was  elccu-<l  fellow  of  liie  Royal  Sodety,  being  the  vcr>-  first  choice  made  by  the.  cxwncil  after 
their  rbarter.  Thk  lame  year  uho  he  was  lumad  the  first  iMCis'an  i>rolci»oi'  of  mathematics,  and 
toon  itfter  resigned  that  at  Gresham  college.  But  be  held  the  former  only  till  1669,  when  be  rei|g|D- 
cd  the  oiaitaemitiGai  diak  (a  ilia  Sfantiiaua  fnia>d  and  ia  ISJO  bo  wu 

crettodD.  D.)  and  (TO  yeinafler  he  was  appointed mailnrefTkfaityeonege;  onvhkhocca- 
sioii  the  king  was  pleas«d  to  say,  "  be  had  given  the  office  to  the  best  scliolir  in  England,"  Indeed 
ilia  nuyesty  was  always  and  ju^j  partial  to  him ;  being  then  bu  chaplain,  be  often  conviened  with 
Un,  and  !n  hhhiinainatwvjfipgiild  call  him  "an  unfiiir  preacher,**  beoMW ht  iwlmMte J  «wty 
•mViject,  and  lefr  no  room  for  others  to  come  afler  liim.  In  I(i76  he  served  the  office  of  vicc-chan- 
celiorof  the  univeriity.  But  his  useful  labours  were  suddenly  terminated  a  fever  in  l677,  when 
he^d,  being  oidy  in  the  47th  year  of  bis  age;  and  was  interred  inWestmm^trr  Abl^ey,  whan  a 
iaamnDeat,  adoiaedwiih  hit  bwi,  waaBoaoafiecenicted,b]rtlifl«ontrib)ttkiocifiua  fnoxh. 

The  name  of  Dr.  Banmr  wiB  enr  be  iDattriaai  lor  the  almnga  of  hi*  gentna  and  tlie  compass  of 
his  knowledge.  In  malbematical  learning  he  was  unrivalled,  especially  in  the  higher  geometry; 
in  which  be  has  nnce  been  excelled  only  his  svKxe^iK^  Nowton.  The  same  lofty  genius  would 
sometimes  amuse  itself  in  the  flowery  paths  of  poetry ;  and  we  find  he  composed  venea  iMitb  in 
GnekandLalin.  He  it  let^pb gsv« himidf  tip en^j to diniiiv f  (vticulari/ (0 ti« 
M  part  of  it,  diat  which  tends  to  make  men  wiser  and  hetter. 

Dr.  Barrow's  works  are  very  jik  i  ci  is  and  v.irious ;  malhcaiaiical,  tlieo1ogic.ii,  |)Oelical,  See. 
All  di«  theological  pects,  being  in  Ei«glish,  were  cdlecteti  and  publii>bcd  103 J,  by  Dr.  TiUotson* 
in  3  vols,  folio.  His  mathematical  works  are,  Eodidis  Elemeoti ;  Eudidis  Data  ;  Lecthoea  Op> 
ticae ;  Lectionea  Geometricse  ;  Arcbimedis  Opera  ;  Apollonii  Coniooram  lib.  4  ;  Theodciiii  Spheil. 
•sniBi  lib.  3,  nova  methodo  illuatrata,  etsuodoctit  demaostnta.   Time  were  all  pubUsbed  by  hioi* 
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A  brief  summary  of  these  optical  lecture*  the  author  himself  delivers  in  an 
qpistle  to  a  fricod,  when  he  s^p,  that  in  them  he  endeavours  to  promote  that 
put  of  optics  which  be  undert^tes  to  treat  upon,  first  by  explaining  and  esta- 
bGahmg  its  principles ;  then  by  deriving  inm  them  some  umTbI  eooieotaria, 

serving  to  tlie  explication  of  the  phirnomena :  in  tlic  mean  while  attempt- 
ing to  correct  some  common  errors,  and  to  supply  some  principal  defects 
therein. 

Towards  these  ends,  he  &at  exmuies  the  raorived  hypotheses  of  this 

science,  showing  huw  they  should  be  understood,  and  how  far  admitted.  Hav- 
ing settled  the  hypotiieses,  he  tirst  draws  Ironi  them  some  general  corol- 
laries, partly  before  acknowledged  by  others  and  partly  observed  by  hiisself  ( 
all  oonfirmed  by  his  own  demonstrations.  Then  proceeding  to  more  special 
atiatters,  he  prosecutes  distinctly  catoptrics  and  dioptrics,  both  plain  and  sphe- 
rical. And  slijhlh'  pairing  over  plain  catoptrics,  he  more  InrL't'ly  insists  on 
spherical  catoptrics,  prupoiindiiig  such  tlieurems,  wliensby  the  intersectiona 
Mid  the  limits  of  refleeled  rsya  are  dadarsd,  and  also  the  appearing  places, 
or  iflsages  of  points  radiating  both  from  a  great  (and  as  it  were  imnxDsc)  dis- 
tance, and  from  a  distance  sensibly  near,  are  determined,  both  in  respect  of  aa 
eye  placed  io  the  axis  of  the  radiation,  and  in  respect  to  one  placed  without 
diat  axis  any  where;  which  paftioilars  he  had  not  nbscrrod  to  he  ti^  and 
diligently  handled  in  any  book  ettant. 

Then  he  raises  a  theory  conceming  both  plain  and  spherical  dioptrics,  as- 
suming for  a  ground  tlj^t  riUe  concerning  the  measure  of  refractions  men- 
tioned by  M.  Descactes*  and  which  now  moet  wiilcss  do  adaait,  and  whkfa 
iie  judges  agreeable  to  in^,  whidi  yet  he  knows  not  that  mf  wiilen  have  ap- 
plied to  thi'*  purpose,  so  as  to  hnvc  raised  any  competent  sripcrstnictorc  there- 
on. And  here  orderly,  first  iu  respect  to  plaio,  then  to  spherical  surfaces, 
considering  points  mfiating  from  a  distance  so  great  that  their  rays  may  be 
•apposed  to  fidl  parallel  to  one  another  on  die  mfiictii^  swiaee,  he  psoponnds 
gome  theorems,  from  which  the  chief  symptoms  of  refracteil  rays  do  result, 
their  interjections  and  limits  are  easily  discernible;  the  appearing  places  or 
images  of  such  points  are  dcfiued,  both  in  regard  to  an  eye  situated  in  the  axis 
«f  the  rsdiation,  and  in  nigpnl  to  ose  placrid  ebewhare.  Then  he  proMOolea 
tn  like  manner  the  same  things  in  resjx-ct  to  points  radiating  from  a  distance 
'  sensibly  finite  or  near  hand.  And  that  tiie  u>e  of  these  things  be  more 
ready,  and  serviceable  to  practise,  he  subjoins  distinctly  and  porlicukrly  tJie 

»elf.  Aftat  lii»«kalk  appeared  Uie  three  foUowing.  M«ihenutic^'e  Lcctionrf  habim  in  scholi«  acade- 
OMB  Caolib.  ■ndlAOio  in  qua  throieauU  Ajrclumedu  <k  ipbseia  et  cybndto,  ftw.  ite  Iwcifiamw 

■  • 


determinations  of  the  places  in  the  aii«f  IbeinN^  of  pointi  howtm  mBrt 

IBg  through  each  kind  of  lenses. 

Having  tlispatched  theee  matters,  lie  touches  generally  concerning  the  tmkf 
mg  a  jttdginent  alMxit  the  appMniMMaf  imgnitiMK  as  to  tMr  aiteatkiii  and 
figure,  which  follow  those  sorts  of  reflection  and  refractiMi  aflerward  be 
ghr.w«  more  Mh-  what  kind  of  inaegw  jJatil  oijeeta  yidd  from  meh  j<»fl^ffnii^ 
aiid  iiow  ihcy  may  be  ddineated. 

AxDOBg  thew  tiifttgs  theK 
incident  matters,  as  about  the  nature  of  li^t,  and  the  causes  of  dilfimnt  «^ 
lours  about  the  rainbow,  or  colours  appearing;  in  [>ellucid  glohe<;  ;  nbnnt  pomc 
appearances  in  the  glass  prism ;  concerning  the  linea  refractaria ;  concerning 
Ifae  reMilatMMi  «f  praUeoM  by  appropriate  Kmb}  eonoemin;  the  properties  of 
the  conical  sections  in  the  reflection  of  lucid  rays,  &c. 

11.  Lectiones  13  Geometries?,  in  qiiibus  (praesertim)  Generalia  TiinmM 
Curvanim  Symptomata  declarantur  ab  eodem  Jsaaco  Barrow,  &c.  4to. 

Ooncenmig  the  geometricd  leetnres^  argubg  great  depth' mtlMMMllMin^ 
tSorikaming. 

In  the  first,  in  order  to  what  follows  ooncemmg  the  generation  of  magni- 
tudes, the  author  treats  aboat  the  nature  <^  time^  as  it  may  be  ooDsiderad  ia 
flMthemstiod  lojipcMitiOiM  ahoiit  such  gcnentMBfl*  > 

la  the  second  ate  declared  the  mathenutiiiil  hypotheses  about  ifaapfeaw. 
tions,  progressive  and  areolar,  which  serve  to  the  production  of  mapiTtidcs, 
with  some  general  remains  on  the  naturesi,  dimensions^  and  properties  (oon- 
•eqiWDt  tm  audi  {Rpdoctioiis)  of  magnftndtt.  There  li  dho  ■  toooh  about  the 
method  of  indmaHdei^  rgdmiimg  how  in  Mme  cms  it  ia  to  be  iMdaratood 
and  applied. 

The  third  treats  about  the  genari^ion  of  magnitudes  by  the  ootnpoaitionaiid 
concourse  of  motions. 

-  In  the  liMRlh  and  fifth,  bam  one  geneMtton  propounded  «f  carve  tinei^ 

supposing  them  produce  !  by  two  mntions,  one  uniform,  the  other  accelerated, 
divers  Uiewems  aft  inferred,  implying  so  many  geDsnd  prq>erties  of  cunt 
lines. 

The  neit  fiw  laetorai  ocmtun  many  theoramt,  and  pfdMewi  aboirt  rewiily  ' 

determining  the  tangents  of  cur\'e  lines,  immediately  hy  tlicm,  \ritliout  othca- 
oomputation ;  particularly,  there  are  divers  single  theorems,  whereby  the  tm- 
gents  of  all  curves  commonly  known  or  considered  in  geometiy,  the  corneal 
eectkma,  oondiaida,  daiajdi^  aphife,  qoadntrioes,  Ste.  are  deCeradned  in  wayi 
«0  general,  as  to  comprehend  also  the  like  determination  of  tangents  in  regard 
^  to  umunnerable  other  curves,  generated  in  a  commrai  manner  with  them.  Of 

4ta 
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those  five  lectures,  the  two  first  are  lemmatical,  or  preparatory  to  the  dcmon- 
atratiou  of  the  propositions  tkUvered  in  the  other  tliree,  containing  some  curi- 
ous theoitiM.  In  the  tenth  is  deliveted  a  general  eudjrtkel  nwtbttl  of  deter- 
mining tangents,  csteoding  to  all  sorts  of  curve  linei^  both  geometricsl  aid 
mechanical,  asM.  Descartes  distingtiishes  them, 

Tlie  llth  lecture  contains  several  general  theorems,  about  the  tlimension  of 
magnitudes,  or  the  ocmpsrison  of  tfacm  ^  one  another.  To  which  is  sub- 
joined  an  appendix  oonoeming  the  dimension  of  drcular  and  Iq^periwIicBl 
s^inents,  with  divers  theorems  and  rules  serving  to  that  purpose. 

The  12th  lecture  contains  also  several  ilieorems  concerning  the  dimension 
of  magnitudes,  but  chiefly  respectmg  the  dimension  of  surftoes  prodnoed  by 
the  rotation  of  cnrre  lines,  and  the  dimension  of  curve  lines  themselves.  To 
this  lecture  there  are  also  thrcfi  additaments ;  the  first  containing  some  theo. 
rems  about  the  dimensions  of  spaces  constituted  by  tlie  tangents  and  secants  of 
»  drde.  The  second  shows  how  the  finding  theorems  may  be  demonstrated 
by  the  apagogic  way,  or  by  reduction  ad  absurdum ;  together  with  a  way  of 
finding  the  dimension  of  the  surfaces  of  conical  bodies.  In  the  third  diver* 
problems  and  theorems  are  added,  aJua  to  those  of  the  llth  and  12th 
lecture. 

The  18th  lecture  propounds  an  eiplication  of  the  nature  ahd  constitution  of 
equations,  with  the  variety  of  roots,  their  limits,  &c.  by  construction  and  con- 
sideration of  certain  curve  lines  appropriate  to  each  ecjuation :  with  some  nates 
respecting  each  particularly,  and  all  in  generaL 

So  much  of  these  two  excellent  treatises:  since  the  publication  of  whidl, 
iheir  worthy  aullior  has  been  pleased  to  communicate  to  a  friend  of  his  some 
corollaries,  belonging  to  the  second  problem  of  his  third  appendix  to  the  12th 
lecture ;  which  becanse  we  conceive  they  will  be  very  aoocftaUe  to  the  malhe- 
matioal  reader,  we  shall  here  subjoin,* 

III.  A  Continuation  of  the  memoirs  of  M.  Bemier,  concerning  the  £ropire 
of  the  Great  Mogul.   From  the  French.   LoikIod,  1671,  in  8vo. 

The  first  volume  of  these  memoirs,  contwning  little  but  political  affiun^  was 
left  nnmentioned  in  dMse  books ;  but  in  this  second,  besides  an  accurate  de- 
icriptioa  of  the  two  famous  citit  s  nf  Indostan,  Delhi  and  Agra,  and  many  things 
showing  the  genius  of  the  Moguls  md  Indians,  also  those  which  belong  to  their 
militia,  &c.  is  an  account  given, 

FIcrt,  of  tiie  extravagant  opinions  of  the  Gentiles  of  Indostani  of  thdrodd 

*  ThTW  1119  be  wcD  intr>dwyl  ioto  Mr.  Stooe  1  tnmlalwo  of  liie  work,  toward*  the  caQ> 
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belief  concerning  eclipses ;  of  tfie  books  of  sciences  received  amongst  them  ;  of 
their  doctrine  of  the  transmigration  of  souls,  and  of  the  creation,  preservation, 
and  de8tructi<Mi  of  the  world}  M  ika^idtUoaof  the  diSerent  sects  of  philoso* 
fhen  amoag  them  ;  of  thdr  method  of  physic^  very  diflefentfrom  ouis,  and 
how  successful :  of  their  ignorance  in,  and  aversion  from  anatomy ;  of  their 
pleasant  tenets  in  astronomy,  geography,  and  chronology  ;  of  their  opinion  con- 
cerning plants  and  atumala,  importing  that  the  seeds  of  both  of  these  kinds  are 
not  fimned  anew,  but  were  contrived  in  the  fint  |Hddactiaiiof  the  worlds 
also,  that  they  are  actually  the  very  entire  plant  or  animal. 

Secondly,  a  good  description  of  the  kingdom  of  Kachetnire,  the  reputed  para- 
dise of  the  East  Indies  :  its  aDcient  state }  its  present  condition  and  excellencies 
Ibr  soO,  vegetables,  wateiSp  cattle,  wild  deer;  the  wit  and  indusby  of  die  in- 
habitants  in  making  fine  stuffs,  good  varnish,  &c.  the  condition  of  its  moun> 
tains,  one  side  of  them  being  intolerably  hot  aud  yielding  Indian  plants,  the 
other  very  tolerable,  and  affiwding  none  but  £ur(^)ean  plants  i  some  remarkabks 
abont  the  ganaation  and  oHTap^on  of  trees  tiiere;  straofecaacadesof  w<ito; 
periodical  fountain,  8cc.  Tfie  situation  of  the  kingdoms  of  Tibet,  and  the  conip 
modities  they  aflbrd.  A  considerable  account  of  voyages  nuide  bv  c.ira\-an8 
from  K^diemire  though  tlie  mountains  of  the  Great  Tibet  into  TarLary  and  Ca- 
ts)a»  &c*1bc> 

IV.  Historia  et  Meteorologia  Incendii  JEiam  Amu  lO^  Job.  Alph.  fiotdlt 

Regio  Julio  167O,  in  4to. 

The  learned  author  having  given  a  short  topography  of  this  mountain,  delivers 
fizst  a  tiiocmct  rdatkm  both  of  the  eld  and  later  eruptions,  asalao  of  thuhftt 
fire  of  JEXna,  and  assigns  the  perpendicular  height  of  the  same,  showing  it  not 
to  exceed  three  Italian  miles,  and  here  taking  notice  of  Kepler's  assigning  tu»o 
such  miles  for  tlie  height  of  the  atmuspliere,  and  thence  concluding  tile  top  of 
.SIna  to  be  oonnderably  raided  above  that  region  of  the  oommon  air »  conlina- 
ing  the  same  by  a  known  experiment,  whereby  those  that  are  on  the  said  top  at 
a  clear  break  of  day,  may  plainly  see  the  whole  island  of  Sicily,  and  all  the  towns 
thereof,  as  if  it  were  elevated  and  hanging  in  the  air,  near  the  eye,  just  as,  by 
refiaction,  stones  lying  at  the  bottom  of  a  pond  appear  nigh  thesurfiuse  of  tlw 
water. 

After  this,  in  the  history  itself  of  this  eruption  he  describes  particularly  : 
First,  the  beginning  of  it,  which  happened  on  the  ath  of  March,  itiOg,  ac- 
companied with  earthquakes,  and  a  rent  of  the  ground  of  12  milei  bng,  and 

five  or  six  feet  broad,  asalsowitha  terrible  noise,  roaring  and  crackir^,  vast 
globes  of  smoke  first  rising  into  the  air,  and  abundance  of  fiery  m-  fte  i  stonr^ 
beiiig  ^ected  soon  atter,  which  first  ran  hke  a  flood  of  &it,  and  overwhelmed 
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in  a  short  space  ot  time  13  towns,  bendes  a  psulof  tiie  dty  of  Catania  itself, 
and  atterwardii  were  by  the  air  hardened  into  vwt  heaps  of  hiack  and  pumioe- 
likectoiMf,  thefecsDdlaeiBrmi  ivattuigflniapoiUflgdmnduioeof  vii^  olives, 
Mddtherpbnta. 

The  casting  out  of  the  a^hes  and  sand  continued  for  three  whole  months 
without  ceasing,  and  hiicd  ail  tiie  neiglibounng  cx)uutiy,  and  covered  all  the 
'  tieet  tlwraaf  for  19  inHesaboot;  theamrilatdaitflyii^ 

febria  bf  m  «Mh  und,  and  Into  (he  moA  Molfaera  pvta  of  Siqily  by  a  natlh 

wind. 

But, then  on  the  15  th  of  March,  by  a  new  earthquake  the  lop  or  turret  of 
Sifoiiiit  JBtM  iMtf  ieU  in,  tdwreby  wm  imde  an  o|>cning  or  auMraii  of  three 
miles  in  compass,  and  vast  ^aantitiet  of  new  matter  cast  out,  and  amongst  it 

abundance  of  fiery  Band,  filing  down  with  a  yet  horning  heat  at  eight  miles 
distuux  from  the  cauldron  •  whereupon  the  same  by  particular  view  and  obser- 
vation iras  femd  imdened  to  the  ■drainiineiioe  ef  rix  iwlca.  Mccb  while  all 
mm  tlMve  were  amazed  at  tha  fcree,  throwing  oat  to  lo  great  a 

■  height  such  huge  stones,  wherenf  one  was  mpasura!  to  be  6o  palmes,  c)r  about 
40  feel,  long,  which  was  iiillen  down  a  miie  irom  the  cauldron  with  that  rio» 
Imc^  that  it  was  afenidt  80  palmes  into  theground.  « 

When  this&ay  tamnt  aaandled  OatanJa  itsetf,  and  had  already  by  tto  impe- 
tuosity forced  from  its  place  a  wlwlc  hillock,  planted  with  vines,  belonj^ing  to 
the  Jesuits,  and  carried  them  floating,  together  with  the  soil  bearing  llu^m,  till 
it  so  swelled  as  to  cover  and  sink  them  all ;  there  appeared  some  gallant  persons, 
ivho  by  tiidr  ingemitty  and  atraoidinaiy  diUgeiioe»  a^th  lit  iaeUumentt,  and 
raising  vast  strong  walls,  diverted  the  course  of  the  fiery  stream  from  that  city, 
but  chiefly  by  boring  through  the  stony  heaps,  and  therohy  niakin<T  pastaw  for 
that  current  anotlier  way,  and  turning  part  of  it  into  tiic  sea^  wiicrem  it  made 
a  pvomontofy  of  ainHe*8  compasa  befere  theto^. 

ft  ceased  by  the  1 1  th  of  July  of  the  same  year  it  began,  and  in  May  of  1 670, 
oiir  author  himself  could  handle  without  hurt  the  inner  parts  of  the  cauldron 
and  tlie  former  torrent,  and  saw  not  so  much  as  any  smoke  remaming  in  the 
lughest  part  of  that  opening ;  where  yet  heobaerve«|»  that  nolirtdiflandtng  «hi« 
entire  ceasing  in  the  said  places,  there  were  yet  found  in  several  parts  of  this 
neuly  ejected  srfnrri  hot  and  stronj^-smclling  fumes  arising  on  high,  csjM^cinlly 
near  the  walls  of  the  south  side  of  Catania,  where  wells  had  been  dug  for  wattr- 
ing  their  garden  fidda. 

This  being  the  brevkte  af  the  history  of  thisaraiition,  which  the  author  de- 
scribes wit!i  mr!r;v  nthcr  rnnsiderable  ( ircr!Tn«;tnTicc?,  nf'er  this  deSCI^tion  hC 
expatiates  into  divers  important  specolations  and  reniarkfi  thereon. 
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j4n  Advertisement  necessary  to  be  given  to  the  Readers  of  the  Latin 
frrfrion,  made  by  Mr.  STEJlPts  at  Copenfiaeen ,  of  the  Philosophical 
Ttansaciion$  oj  A.  Kidy ;  printed  at  Frankfort  on  the  Mmn,hf 
Dan, Pmu,  A,  V&t\^       75,  p.  2269. 

Of  ao  use  now. 

ChtervdOom  of  the  Eclipse  of  the  Moon,  on  Sept.  8,  IC7I,  made  djf 
iegeral  Atinnomer*  mt^ffereat  CoutUrie*.  N'76,  p,  2272, 

1 .  By  Mr.  Stnet,  in  Lmubnu. 

The  emersion:  altitude  of  the  (('supper  edge.   ICP  «/ j  7*  21" 

.End  of  the  eclipse :  altitude  of  Arcturus.   •   16  W  |  8 

2.  Sjf  Mr,  Palmer,  at  Ecton  in  IfordwK^lomhire* 

Abput  IK  m  the  evening  the  moon  rose  totally  eclipaed  mt  Eaton.   The  moon  - 
bqgan  to  emerge  out  of  the  shadow  at  7li.  I8m.  her  crntre  being     35'  high. 
At  the  en^,  Arcturus  was  1    30'  bigli,  or  the  time  wait  eh.  1 6m,  20a.  Wbeno^ 
theviddlB  of  die  edipe  it  oonputed  to  be  at  6h.  3801.  l6i. 

« 

3.  By  BuUiald,  at  Paris. 


End  of  eclipse:  altitude  of  Arcturus  tn  the  west  was   13°  41'  (/ 

SuUtracUDg  the  I'efniction,  lus  altitude  was  .  13   37  45 

Ueneeiicnett'tlieliineoC  bbwrntkn   «^  90^  i» 

Endoftfiepenumbm:  altitude  of  Afetnnu....   is"  o' 

The  same  corrected   J3  S6  O 

Hence  the  time  was   8**  33"  40* 

MontUobimed  wholly  oat  of  the  abadowei   8  24  16 

llM«fMri«aled altitude  of  Arcturus  being   03^ 


llw  Mom  quilted  the  shadow  oppoaite  Fetn  Sofdiaoa  in 

Acoount  of  fAe  DUteethn  of  a  P»poite.  ^Mr^JdotHjor, 

N7^p.m^ 

Sir, 

About  the  latter  end  of  April,  1669,  being  at  Winchester  with  my  Lord 
fikhop  of  diot^ooeae,  in  the  eonifany  of  Fr.  WiOou^by,  Esq.  I  had  the  good 
Ibrtuae  to  nwet  with  a  jtwm%  porpoiio  of  a  ooBvenient  nae  fiar  dissectieiH 
bfouj^t  thither  by  Borne  fiiberaun  who  aeight  bin  i^aatlMaHidsy  whtia  tfao 
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tide  had  led  him;  in  the  anatomy  whei^f  I  cbaervdl  MaM fhiqp ofDitled by 
Rondeletius*  in  his  description  of  the  dolphin. 

The  length  ot  this  was  by  measure  three  feet  seven  inches  j  a  string  of  two 
feet  two  inches  girded  bim  in  the  thidteat  pboe ;  theshqie  <^  his  body  «w  not 
much  unlike  that  of  a  tunny  fish,  only  his  snout  longer  and  shaiper;  hi*  akin 
was  thin,  smooth,  and  without  scales.  In  an  old  and  well  grown  fish  the  dcJn 
may  probably  be  thick  and  tough,  as  Rondeletius  represents  it. 

His  fins  aie  cartibiginons  and  fleiiU^  not  sharp  or  prickly,  as  the  ancients 
lepflrt  them.  On~  his  back  he  has  only  one,  which  was  distant  from  the  tip  of 
his  snout  one  foot  nine  inches,  and  the  basis  of  It  in  length  five  inches  and  a 
half,  so  that  measuring  from  the  tip  of  liis  snout  to  the  end  of  the  tail,  it  was 
situate  somewhat  bdkmr  the  middle  of  the  fish's  length,  bn  the  bdly  itbad 
only  one  pttr  of  fin^  nine  inches  and  a  half  distant  from  the  tip  of  tihelower 
mandible,  much  about  the  place  w  here  the  foremost  pair  of  fins  in  other  fishes 
usually  grow.  Tlie  tail  is  forked,  of  the  figure  of  a  crescent ;  the  breadth 
thereof  from  angle  to  angle  1 1  indies.  The  situs  or  poatioa  of  it  contrary  to 
that  of  all  odier  fidies»  except  those  of  this  kind.  For,  wheiess  Aie  plain  of 
the  tail  of  other  fishes,  when  thoy  swim,  stands  erected  perpendicularly  to  the 
plain  of  the  horizon,  in  this  fish  (and  I  suppose  in  all  others  of  the  cetaceous 
kind)  it  lies  paralld  thereto.  The  resson  whereof  I  conceive  to  be  partly  to 
sapply  die  use  of  the  hindmost  pair  of  fins  in  other  fishes,  whidi  serve  to  ba^ 
lance  the  body,  and  keep  It  up  in  the  water,  answering  in  proportion  to  the 
hinder  legs  of  a  quadruped ;  henct:  we  see.  that  those  fishes,  which  have  long 
bodies  and  but  one  pair  of  fins,  as  ells,  and  tiic  like,  cuimut  keep  themselves  up 
in  the  water,  but  lie  always  grovding  on  tiw  bottom ;  partly  to  fidlitste  the 

*  A  oelebrnted  teacher  of  anatomy  aitd  pbysic  at  MontpcUier  in  the  I6'th  centuijr.  It  ia  diaputed 
iirbeilm  he  or  Iiigraastai  was  the  diicoverer  of  the  veiiailc  tmniii^^  At  hif  Imtniee  SB  ■Batondcd 
theatre  was  built  at  Montpellier ;  wherein  he  it  said  to  have  dissected  the  dead  body  of  one  of  hh  own 
children,  and  to  have  incurred  much  ol>loqu]r  for  allowing  his  feeling*  as  a  parent  to  be  overcome  by 
bisartluur  fur  anatomical  inr^uirin^.  Hedic-d  iii  1 3t)S  of  a  bowel  complaint,  occa-tioncd  by  eating  in* 
moderatdy  of  fresh  figs.  [A^ysii^  abctdd  have  beenmaiQcinticNii  inbtediet)  but^^ 
Ite  dMmkaf  mtiikiBdi  wiUaamedcnMindalge  in  appetitM  Md  indliutlaai  wUcb  thejp  kOMtrtoln 
VTOOg^  Tlic  writer  of  this  note  was  acquainted  with  a  medical  practitioner  of  considerable  eminems 
who  touUl  nai  refrain  from  eating  toasted  cheese,  though  he  was  subject  to  an  alarming  pulmouuj 
complaint,  whkh  was  uniformly  aggravated  by  it,  and  which  teiiuluated  &ially  at  an  age  by  no  mmw 
adtanoed}  and  there  ia  nay  Uvfatgafhjiiciaiaf  hiaacquaintmoe,  wiio,  at  iiiatttiunoaldciat.iiBMr 
flBMi  etdngiUthefilbertilieenlirirliitbaiidf  opoD,  althoogh  he  iwry  caodidly  ackiMwladgH  tint 
they  arc  extremely  indigestiblo  and  hiirtfid  things.]  Hl'  wrote  several  L.itin  treatises  on  medical 
nk^ecu,  which  were  lepiinted  colioctivety  at  Geneva,  16S8,  under  the  title  Gulielmi  Boadeletii 
Open  oomk  mecBca}  but  the  work  for  which  be  it  molt  uUbnUtl  i»  that  De  FbcibQi,  frintodat 
X^om,  (HtL  ISM,  wdpttU.  15S5,  iaAUok 
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ascent  to  the  top  of  the  water  for  the  use  of  retpntion,  whidi  i*  «s  ne- 
cessary for  hirii  ;is  for  qtiadnipeds. 

Immediately  under  the  skin  lay  the  fat,  which,  as  I  remeniber,  our  seamen 
call  the  Unbber;  it  .im»  firm,  full  of  fibres,  and  in  diis  amall  fiah  of  in  inch 
tbidtness,  enoompeiring  and  enclosing  the  whole  body,  back,  belly,  and  sides. 
The  use  whereof  I  conceive  to  be,  1 .  To  keep  the  cold  water  at  a  distance  from 
the  blood,  which  is,  I  believe,  actually  and  to  the  touch  hot,  in  a  degree  not 
much  inferior  to  tbtt  of  quadrupedsi,  and  theieibfe  by  immediate  contact  of  the 
'  water  uronld  be  apt  to  be  d^lei.  3.  To  keep  in  the  hot  ateama  of  the  blood 
from  cvaponting; ;  by  that  meanii  also  preserviii*  and  maintaining  its  natural 
heat ;  as  we  see  water,  and  any  other  liquor,  in  a  close  vessel  will  retain  its  heat 
much  longer  than  in  an  opens  and  notliing  is  more  proper  to  detain  the  fineat 
and  snbtillest  evaporations  and  spirits,  than  oil  or  &t.  3.  Perhaps  also,  to 
lighten  or  counterpoise  the  bcxly  of  the  fish,  which  wouW  otliprwise  be  too 
heavy  to  move  and  swim  in  the  water.  Under  tlie  blubber  lay  the  muscular 
fleah,  like  to  that  of  quadrupeds,  but  of  a  darker  oolonr: 

Th^  bo^waa  divided  into  three  regions  or  ventries,  like  a  qaadruped'a,  via. 
heady  breast,  and  belly  ;  the  vessels  nnd  viscera  in  each  venter,  for  the  main,  the 
same  as  in  quadrupeds  ;  1 .  The  abdomen  was  compssed  about  with  a  strong  pe- 
ritonieum.  The  guU  joined  to  the  mesentery,  and  of  a  very  great  length,  in 
meanne  48  feet,  without  any  diflference  or  distinction  of  great  and  amall ;  nei* 
ther  waathere  any  blindgiit  or  appendix,  thht  I  cor.ld  find.  The  stomach  was  of 
a  strange  make,  being  divided  into  two  large  ba^,  beside  other  smaller  ones.  I , 
found  nothing  in  it  but  n  good  number  of  those  little  long  fishes,  which  our 
fiihermen  dig  out  of  the  aanda  at  low  water,  wad  thctelbre  call  in  aome  plaoea 
aand  eel^  by  aome  they  are  called  laonces,  and  by  Gesner,  ammodytae. 

The  liver  was  of  a  moderate  size,  situate  in  the  right  side,  and  divid«?d  into 
two  lobes,  having  nocysUs  fellea  or  receptacle  of  gall  annexed.  The  pancreas 
arge,  sticking  cloae  to  the  third  beg  of  the  slomadi,  into  which  also  ita  duct 
enters  and  empties  itself.  The  spleen  small  and  roundish.  The  kidneys  large, 
sticking  close  to  the  back,  and  lying  con ti^ious  one  to  the  other,  made  up  of 
many  little  kernels,  like  but  less  than  those  of  an  ox,  of  a  flat  figure,  having 
no  pelviain  the  middle,  hut  the  oreCerB  going  out  at  the  lower  end. 

The  urine  bladder  oblong,  and  litUe  for  the  bulk  of  the  animal,  bavin;?  on 
each  side  a  round  ligament,  made  of  the  umbilical  arteries  fK.ircncratinEr.  Tfie 
penis  long,  slender,  having  a  small  sharp  glans,  it  appears  not  outwardly,  but 
lies  hid  in  its  sheath  within  the  body,  donbled  up  or  rather  reflected  in  the  form 
of  the  letter  S,  as  is  that  of  a.  bull.  The  testicles  liewiAin  the  cavity  of  tlx- 
abdomen  on  each  nde,  as  tiiey  do  in  a  hedgehog,  and  aome  other  qnsdrupeds^ 

you  I.  4  M 
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of  an  obloiip  figure  ;  for  tlieir  internal  substance,  seminal  vesnels  both  prapa- 
raatia  et  tlefcrentia,  epididyniicles,  vas  pyramidalc,  corpus  varicosum,  et  glao- 
dnto  prostata,  enctly  like  to  thoK  of  quadrqieds.  The  Kminal  veaeels  per. 
Ibrate  the  urethra  with  many  httle  holes,  wbcnof  four  are  most  oooipieiioai 
(lftrrnnvh.it  above  the  neck  of  the  bl;ulclt»r. 

The  diaphragm  was  muscular,  a$  in  quadrupeds.  The  heart  large,  included 
in  a  pericarfium,  hadtotwo  ventrides  ;  its  vatvulse  sigmoides  semUunares,  tri- 
tiwpides  et  mitraks  }  its  coronary  arteries  and  veins :  in  a  word,  the  whole  Stnic* 
ture  and  substance  of  the  heart  and  lungs  agreed  exactly  with  that  of  quadrupeds. 
The  windpipe  was  very  short,  as  it  must  needs  be,  the  fish  having  no  neck  ;  the 
lar)!^  at  top  was  of  a  singular  figure,  running  out  with  a  long  neck,  and  a  nob 
at  the  end  like  an  old  fashioned  ewer. 

The  pipe  in  the  head,  through  which  tliis  kind  of  fish  draw  th«r  breath, 
and  spout  out  vr&ier,  Ues  before  the  brain,  and  ends  outwanlly  in  one  common 
hole,  but  inwardly  it  is  divided  by  a  bony  septum,  as  it  were,  into  two  nostrils ; 
but  below  again  it  opans  intotiie  Aooth  in  one  hole.  This  lower  orifice  is  fur- 
nished with  a  strong  sphincter,  whereby  it  may  be  shut  and  opened  at  pleasure, 
and  above  this  sphincter,  the  sides  of  the  pipe  are  lined  with  a  glandulous  flejih, 
which  if  you  press,  you  shall  see  start  out  of  many  little  holes  orpapille  into 
the  cavity  of  the  pipe  a  certain  glutinous  liquor.  Abovethe  nostrils  is  asttong 
valve  or  membrane  like  an  epiglottis,  which  serves  to  stop  the  pipe  that  no  wa- 
ter get  in  there  against  the  fish's  will.  Within  the  fistula  are  six  blind  holes 
having  no  outlet ;  four  tending  toward  tlie  snout  j  two  above  the  valve  that  stops 
the  nostrilsp  and  two  beneath  it;  two  lending  towaida  the  fanin,  having  a  long 
but  narrow  cavity  for  the  use  of  smelluig,  as  I  conjecture,  thoi^  opening  the 
brain  I  could  find  neither  olfactory  ner\'e8  nor  processus  mammillares.  The  eyes 
are  small,  considering  tlie  bigness  of  the  fish,  and  at  a  good  distance  from  the 
basis  of  the  brain.  The  anont  is  long,  and  furnished  with  very  large  muscles, 
for  rooting  or  turning  up  the  Sand  at  the  bottom  of  the  sea  to  lind  fishes,  as  of 
that  we  foun  l  n  ntliing  was  in  its  stomach  but  sand  eels.  Tlie  brain  and  cere- 
bellum are,  lor  tiie  substance  and  anfractus  of  them,  the  same  with  those  of 
quadrupeds,  only  differing  in  the  figure  as  being  shorter;  but  what  they  want  in. 
length  they  make  upio  braadth.  They  havealso  the  tike  t^ments  called  dure 
and  pia  mater.  Six  or  seven  pair  of  nerve?,  besides  the  optic,  the  same  ven- 
trides; only  in  the  medulla  oblongata  we  observed  not  those  protuberances  called 
nates  and  testes.  The  dcull,  (cranimn)  is  not  so  strong  and  thidk  as  in  quadru- 
peds, but  articulated  after  the  same  manner  to  the  first  vertebra  of  the  badcbone. 
This  largeness  of  the  brain,  and  correspondence  of  it  to  that  of  man,  argue  this 
creature  to  be  of  more  than  ordinary  wit  and  capacity,  and  make  those  aa- 
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ckntitories  appear  less  fabulous  and  improbable,  which  are  related  by  Herodotiu 
concemiiit^  Arion  ;  by  Pliny  the  Elder,*  concerning  a  dolphin  enamnnrcd  of  a 
boy,  whom  he  was  wont  to  c.nrry  across  a  bay  of  tlie  sea,  fromBsiae  to  Puteoli, 
to  Mhool,  toB  i  by  Pliny  the  Younger,  of  another  enamoimd  of  »boy  at  Hippo 
in  Africa,  whom  he  was  wont  to  carry  upon  hia  back  in  like  manner.  TTie 
story  is  worth  the  noting,  Epist.  33,  1. 9. 

But  to  proceed,  this  fish  had  in  each  jaw  48  teeth,  standing  in  a  row  like 
litik  bhint  pegs.  The  tongue  was  flat  above,  of  nn  equal  braadth  to  the  very 
tip,  which  was  toothed  or  pectinated  about  the  edges,  tied  firmly  down  to  tiie 
bottom  of  the  moutb  all  aloni;  tlic  rnirldlc,  as  Aristotle  truly  describes  ;  whence 
I  cannot  but  wonder,  that  Rondeletius  should  herein  contradict  Aristotle,  and 
affirm  qu6d  ddphinis  lingua  est  mobilis,  quae  mod5  exeri  mod6  condi  potest 
unleBa  percham  it)  this  particular  tlie  dolphin  differs  from  the  porpoise.  For 
the  porpoise  is,  as  I  take  it,  the  phocsena  of  the  ancients,  which  is  a  lesser  sort 
of  dolphin,  and  not  the  delphinus ;  at  least  if  the  fish  we  are  describing  were  a 
porpoiae »  for  die  teeth  of  thia  fiah  were  lew  than,  and  of  a  different  figure 
from,  those  in  the  jaw  of  the  dolphin  we  got  beyond  seas ;  yet  is  thedtflfeienoe 
not  great  between  the  dolphin  and  phocaena.  As  for  that  fish,  which  our  sea- 
men now  caU  the  c|olpliin,  and  which,  as  it  is  described  by  Mr.  Terry  and  Li- 
gon,  has  teeth  on  its  tongue,  small  scalea,  ii  finned  lilce  a  rock,  of  a  pleasant 
amell  and  taste ;  what  it  is  I  know  not,  bnt  I  am  tnie  it  ia  foie  fenervdifibent 
from  the  dolphin  of  the  ancients. 

We  observed  not  in  this  fish  any  nostrils  besides  those  in  the  fistula,  nor  any 
ear- holes  or  meatus  aodilorii  at  all ;  wherein  also  Aristotle  agrees  witii  us,  which 
yet  BonddetiusfiNmd  oat  near  tiieegnt;  it  being  manifest,  myshe,  thatadoU 
phin  does  hear,  and  seeing  no  creature  can  hear  without  a  passage  for  that  pur- 
pose to  convey  sounds  to  the  brain  ;  hac  ratione  imp  iKus,  chm  Delphini  cranium 
diligentissimc  contemplatus  essem,  manifestissimuni  audiendi  meatum,  qui  ad 
oerdmun  usque  patet,  inveni  stattm  post  oculnm,  tsm  euguum,  ut  tai  ocubr 
rum  *iAan  fiigiat.  And  we  observed  in  the  skull  a  bone  answering  to  the  oa 
petresum,  vihidti  most  certainly  was  for  the  use  of  hearing.  It  had  six  short 
ribs  with  no  cartilages,  and  seven  that  had  cartilages  (on  each  side  I  mean.) 
The  breast  bone  was 'veiy  smaO.  Asfer  the  name  porpoise,  I  agree  with  Ges- 
ner,  that  it  was  so  called,  quasi  porcus  piscis,  most  nations  calling  this  fish  por- 
ous marinnf;,  or  the  sea  swine.  Indeed  it  resembles  a  ftwine^tn  man/  partlcolan^ 
as  the  ht,  the  strength  of  the  snout,  &c 
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ObsciDotiom  ahoul  tJuit  Khul  of  Jfmps  call^^-J  y&spcB  ichneumoam. 

By  Fitj.'icis  If  '.'/  i  ta  oiiBY,  Esq.    N'  76,  p.  2279. 

Mr.  Li>tcr's  opinion  is,  that  the  muscae  ichneumones  lay  their  ppps  in  the 
bcxUes  oi  calcrpillars  ;  wbidi  I  look,  upon  as  true  and  wry  ingenious,  ^nd  must 
subscribe  to  it,  though  I  csnnot  yet  absolutely  demonittnte  it,  as  I  hoped  I 
should  have  done  before  this.  Tlic^c  iduK-umoncs  have  all  'bur  wings  and  an- 
tennae, like  bees  ;  their  bnr!;.-  hanging  to  tlieir  breasts  by  a  slt-ndcr  ligament,  as 
inwa^isj  most,  if  not  all,  tiavc  ilmgs,  and  are  made  of  a  maggot  that  spins  her- 
self a  theca  before  she  tonis  into  a  nyn^>ha.  There  is  a  great  variety  of  thems 
some  breed  as  bees  do,  lii}  ing  an  egg,  which  produces  a  maggot,  which  they 
feed  till  it  comes  to  its  full  growth :  Othei-s,  as  we  guess,  thrust  in  their  eggs 
into  plants,  the  bodies  of  living  caterpUbrs,  maggots,  &c.  Fur  it  is  vcr^-  sur- 
pn::iiig  to  observe,  that  a  great  caterpillar,  instod  of  being  changed  into  a 
hutteifly,  according  to  the  usosl  course  of  nature,  should  produce  sumeliiiKa 
one,  sometimes  two  c?r  three,  and  sometimes  a  whole  swarm  of  ichneumones. 
I  have  observed  this  anomalous  production  in  a  great  many  sorts  of  caterpillars, 
both  biuiy  and  smooth ;  in  sevoal  sorts  of  maggots,  and  which  is  most  strange, 
in  one  water  insect.  Whettthere  oome  many  of  these  ichneuiwm  maggots  out 
of  the  body  of  the  same  caterpillar,  they  weave  all  their  thecas  together  into  one 
bunch,  which  is  sometimes  round,  witli  web  about  it,  Just  like  a  bag  of  spiders' 
eggs  i  but  I  dare  vealure  to  answer  Mr.  Lister  negatively,  that  none  of  them 
feed  upon  spiders*  tggt  t  but  it  is  the  amititude  of  those  thecss,  eong^bated  to- 
gether, to  the  eggs  of  sj/nlcrs,  that  has  occasioned  1  lie  conjecture. 

One  of  the  green  caterpillars,  common  in  the  heaths  111  the  north,  went  so 
far  on  to  her  natural  change,  tliat  she  made  herself  tip  into  a  large  brown  theca, 
almost  ef  the  shape  of  a  bottle,  which  was  filled  with  a  swarm  of  idineumones. 
And  I  have  observ  ed  in  one  or  two  other  sorts,  that  from  the  very  aurclia  itself 
lias  fome  an  ichneumon;  which  is  very  odd,  that  the  caterpillar  stung .nnd  im- 
pregnaled  by  tlie  ichneumons,  sliould  be  yet  so  I'ar  unhurt,  and  unconcerned, 
as  to  make  herself  a  theca,  and  to  be  turned  into  an  aurdia. 

I  have  often  seen  a  luge  ichneumon  dragging  a  caterpillar  m  the  highway. 
Tliis  year  Mr.  Ray,  in  company  with  a  neighbour,  observed  one  hauling  a  large 
green  caterpillar  much  larger  than  herscU,  which  after  drawing  the  length  of  a 
perch,  she  lays  down,  and  then  takes  out  a  littk  pellet  of  earth,  with  which 
she  had  stopped  the  mouth  of  a  small  hole  like  a  worm-hole ;  then  she  goes 
down  into  it,  and  staying  a  very  little,  comes  up  again,  and  draws  tlte  enica 
down  wuh  her  into  the  hole,  and  there  leaves  her }  and  aitenvards  not  only 
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Stops  but  fills  up  the  liolr,  sometimes  carrying  in  liule  clcxls,  and  sometimes 
•craping  dust  willi  iier  ict^t,  and  throwing  -t  backwards  into  iht;  hole,  going 
down  ^«rward«  heradf  to  ram  it  doBe.  Qnoe  or  tinoe  die  flew  up  into  • 
|rine-trx:e,  which  grew  just  over  her  hole,  perliaps  to  fetch  cement ;  when  the 
hole  was  full  and  even  with  the  superficies  of  the  ground  about  it,  she  drawt 
two  puic-trcc  leaves,  and  lays  ihem  near  the  hiouth  of  the  hole,  and  flies  away. 
Not  taking  notice  tfut  ihe  came  way  man  in  three  or  iiwr  di^  we  digged  for 
tlie  caterpillar,  and  found  it  pretty  deep.  I  put  it  into  a  box,  expeedttg  it 
wi)iila  have  produced  an  ichntnunon,  but  it  dried  away  and  iiotliing^  name  of  it. 
We  lately  observed  a  son  of  ichneumoos,  or  rather  vespse^  which  prey  upon 
leferal  torts  oT  fliea ;  when  they  By  with  them,  thej  hold  them  by  the  heeda» 
and  carry  them  under  their  belliet.  Theie  mdCA  boles  a  great  depth  in  the 
ground,  in  wliich  they  their  yonntr,  and  feed  them  with  the  flies  ihey  catch, 
cn;efMng  txickwards  into  the  ground,  and  drawing  the  flies  alter  them.  I  sus. 
pect  tliey  inuy  at  iir«t  lay  their  eggs  in  the  very  body  of  a  fly,  liut  one  fly  being, 
not  enough  to  liinng  the  young  one  to  its  full  growth,  tliey  feed  it  with  more! 
Their  thccas  are  at  bat  all  covered  over  with  the  wingi^  lefp,  and  other /ragr 
mentsof  fliea. 

J  Leiier  of  Mr.  Maktin  IsUTBR*  amfirming  the  OUarvation  in  N*  74, 
idtout  Musk-scented  Insects ;  adding  some  Xoic/;  upon  Dr.  StPAMMBa^ 
D.tvs  Booh  of  Inxtxts,  and  on  that  of  Mr.  Stenq,  eoncerning. 
Petrified  SheiU.    A"  7<>,  />.  2281. 

The  former  part  of  this  pa[x>r  is  now  unnecessary  :  the  anther's  ideas  relative 
to  fossil  shells  arc  singular,  and  therefore  rcprintcti  in  his  own  words. 

Concerning  petrified  ahells,.  I  mean  such  shdla  oa  I  have  olMerved  in  our 
fin^irii  Slone  quarries.  But,  Sir,  let  me  premise  thus  much,  that  I  am  con- 
-fiflprt  thjt  v''!i  :it  least  will  acqtiit  mc,  and  not  believe  me  one  of  a  litig'ioa'5 
nature.  1  his  I  say  m  reference  to  what  i  have  lately  read  in  Steno's  Prodromus, 
tliat,  if  my  sentiments  on  4hts  particular  are  somewhat  different  from  hts,  it 
pKMsaeda  not  from  a  spirit  of  contradiction,  but  from  a  difierent  view  ot  nattne. 
First  tlion.  uc  will  onsily  believe,  thai  in  !^ome countries,  and  particularly  along 
the  shores  of  the  Mediterraneou  i>ca,  there  may  be  found  ail  tnajiuer  of  sea  - 
shells  promiacaoudy  indndbd  in  rodcs  or  earth,  and  at  good  distances  (oofitMb 
the  sea.  But^  for  our  Engfi»h  inland  quarries,.  wtnch'aUo  abound  with  infinite 
number  and  great  varieties  of  shells,  I  am  apt  to  think  there  is  no  such  matter 
as  petrifying  of  shells  in  the  business  (or,  as  Steoo  eii^na  himself  p.  8-1,  in  the 
£pghsh  veruoDy,  et  alibi,  thi^  the  substance  oC  tiiMe.thirih^  ftfttwrly  lielonging 
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to  animnls,  has  been  dissolved  or  wasted  by  the  penetrating  force  of  juicc>,  and 
that  a  stony  substance  is  come  in  the  place  thereof,)  but  that  these  cockle-like 
stones  ever  woe,  tf  tbey  «re  at  present,  Ispides  sui  generis,  and  never  any  pwt 
of  an  animal.  That  tlu  y  arc  so  at  present,  is  in  rffect  confessed  by  Steno  in  the  - 
above  cited  pge;  and  it  is  most  certain,  that  our  English  quarry-sliells  have  no 
parts  of  a  ditFerent  texture  from  the  rock  or  quarry  where  they  are  taken,  that 
iSy  that  there  is  no  soch  thing  as  shell  in  these  icsemblances  of  shells^  but  tiut 
ilOQ-Stone  cockles  are  all  iron-stone  ;  lime  or  marble  all  lime-stone  and  marble ; 
spar  or  crA-stalline-shclb  all  spar,  &c.  unci  that  they  never  were  any  part  of  an 
animal.    My  reason  is,  that  quarries  of  diftcrenl  stone  yield  us  quite  different 
sorts  or  tpedes  of  shells,  not  only  one  (torn  another  (ss  those  oodde-atomf  of 
the  iron-storle  quarries  of  Adderton  in  Yorkshire  differ  from  those  found  in  the 
lead  mines  of  tlie  neighbouring  mountains,  and  both  these  from  that  c<x;kle- 
quarry  of  Wansford  bridge  in  Northamptonshire,  and  all  three  from  those  to  be 
finind  in  the  quarries  about  Gunthrope  and  BdvoirCastfe,  &c.;)  bittldaie 
boldly  say,  from  any  thing  in  nature  besides,  that  either  the  land,  salt,  or  6eah 
\v:!ter  dni  s  yield  us.    It  is  true,  that  I  have  picked  out  of  that  one  quarry  of 
Wansford  very  resemblances  of  murices,  telinsB,  turbines,  cochleae,  &c.  and  yet  I 
am  pot  convinoed,  ^hen  I  particularly  examined  some  of  our  English  shores  for 
shellSy  also  the  finesh  waters  and  the  fields,  that  I  did  ever  meet  with  (N.B.) 
any  one  of  those  species  of  shells  any  where  else,  but  in  tlieir  respective  quarries, 
whence  I  conclude  them  lapides  sui  generis,  and  that  they  were  not  cast  in  any 
animal  mould,  whose  species  or  race  is  yet  to  be  found  inbehig  at  this  day. 

Further  Communications  about  Vegetable  Excrescences,  and  //Anfunymi 
Worms,   By  Mr.  Lister,  N"  76,  p.  mM. 

Sec  the  preceding  obaervatloos  on  similar  siili|ects,  of  which  thia  iia  kind 

of  continuation. 

AnAcoouHit^  tmeBooka.  N*76t  fi,2SQ6. 

I.  Johannis  WalllsU,  S.  Th.  D.  Geometria  Fkofesaoris  in  Acadenria 

Oiioniensi,  Tractates  de  Motu,  Pars  III.    An.  167 1,  in4to. 

In  this  third  and  last  part,  the  excellent  author,  continuing  his  doctrine  of 
motion,  treats,  amongst  other  things,  of  live  five  mechanical  powers,  or  noted 
engines  for  the  ftcilitatkm  of  inotkm.  There  are  also  described  sht  several  forma 
of  flat  roofs,  for  laige  rooms,  framed  of  short  timbers,  much  shorter  than  the 
b  eadth  of  the  room,  mutually  supporting  one  another:  with  method*^  of  corn- 
pjting  the  weight  sustained  by  every  joint.   Of  several  sorts  of  winchers. 
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■  Vindars,  capttans,  roIIen»  wfieeb  of  engines,  with  or  witftout  teeth,  bearers, 

CfBnes,  8cr.  with  tVu!  reason  and  mertsnre  of  tlieir  forr-e  ;  .is  likewise  the  wheels 
of  coaches,  carts,  or  waggons,  with  the  reason  of  divers  circumstant  es  hi  the 
fabric  and  use  of  them.  Of  pulleys;  of  the  measure  and  reason  of  their  slreuglU. 
Of  screws;  with  the  reason  irf"  their  great  foro^  andtiw  meMure  of  it  t  as  also 
the  measure  of  the  length  of  llie  spiral  line  about  a  (  )liader,  whence  the  screw 
tnkcs  its  rise,  and  of  tiie  solid  content  of  the  screw.  Of  the  comfx>sition, 
acceleration,  and  retardation  of  motions ;  and  the  motion  of  projectiles, 
with  the  nature  of  the  lines  deKribed  by  such  motions.  Of  percussion  or 
striking;  with  the  measure  and  cfTects  of  lilows,  or  strokes,  according  ;i»  the 
bodies  striking  do  diffttrently  occur  one  to  the  other,  and  the  ccmrc  of  force  ia 
such  percussion.  Of  the  wedge,  with  the  reason  and  measure  of  Us  force.  Of 
repercussion,  resiKtion,  or  reflection  of  bodies,  which  he  derives  from  the 
spring  or  elastic  virtue  in  them  :  Of  hydrostatics,  with  the  reason  and  measure 
of  siiikinj^  or  swimming  of  heavy  bodies  in  a  fluid  :  Of  the  weight  and  sprinix  of 
the  air,  anil  the  counterpoise  of  the  atmosphere ;  from  whence  he  denves  those 
eflfects  wluch  were  wont  to  be  ascribed  to  the  fttga.vtcui,  or  nature's  abhorring  a 
vacuity ;  witli  the  explication  and  reason  of  the  several  phenomena  of  the 
Torticcllian  e\]>priment,  and  others  of  I  ke  nature,  and  of  the  very  great  con- 
traction and  expansion  of  the  air :  Of  rai&ing  a  great  weight  with  a  oian's  breath 
blowing  a  bladder.  And  the  sdutitm  ot  divers  oflier  mechanical  questions. 

II.  Danielis  Ludovici,  Medici  Ducal.  Saxo  Gothani,  de  Pharmacia  Mb> 
demoSecnIo  applicanda,  DisserLitiones  III.    Gothne,  1671,  in  12mo. 

A  pharmaceutical  treatise,  an  account  of  which  cannot  be  interesting  to  the 
mofieal  readier  of  the  present  ^7. 

in.  Joh.  Bapt.  Sylvatici  Institulio  Mcdtca  de  lis  qui  Morbom  simulant  di9> 
prehondcndis.    Fraiicofiirti  ad  Maenum.    An.  16/ 1,  in  12mo. 

A  dissertation,  on  feigned  diseases,  and  on  the  methods  of  detecting  sudk 
impoattties. 

IV.  Quadripartitwn  Botanicum  Simonis  Pbnii  Medici  Riegii  in  Donta  Ar- 

gentofati,  in  4to. 

The  learned  author  undertakes,  in  this  work,  to  describe  chiefly  the  uses  and 
virtues  of  those  simples  or  plants,  which,  growing  in  Europe,  are  by  long  es* 
perience  approved  of  '}  treating  more  particularly  of  those  that  grow  in  Den- 
mark and  N()r\vay. 

Hiis  description  he  performs  ia  such  a  method,  that  he  reduces  tite  said 
plants  to  four  classes  alphabetically,  according  to  the  four  aeaaoos  of  the  ytmt 
wherein  they  grow  or  are  in  flower ;  that  so  it  may  be  known  when  such  and 
ouch  giants  ace  to  be  ha4  and  gathered  for  use;  brgimiinf  horn  thewint«{t 
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plants,  and  tb.enoe  proceeding  to  the  wnaA  md  salami,  end  oooduding  with 
the  autumnal. 

Observations,  made  Mr,  Hooke»  qf  iome  SpoU  in  the  Sun,  which 
returned  after  they  hadpaued  over  the  tipper  Hemtepheret^  the  Sun 
ti'kich  w  hid  from  m ;  according  as  was  predicted.  See  iV*  75,  p,  631 
qf  this  Abridgement.  JN*77,p'2^95, 

August  30,  J 67 J,  about  noon,  I  saw  a  large  spot  in  the  centre  of  the  Mm** 
lace,  but  had  not  then  time  to  make  any  more  exact  observation  of  it. 

Sept.  1,  at  three  o'clock,  I  saw  the  same  spot  moved  about  a  quarter  of  the 
diameter  of  the  sun  matwavd,  and  H  appeared  to  oonabt  of  one  greater  and 
tw-o  lesser  black  8  pott  with  •  dusky  cloud  encompassing  them  t  the  diameter  of 
the  whole  phenomenon  was  about  of  the  diaimler  of  the  sun,  and  it  was 
(listanb  fjKHn  the  next  adjoining  limb  -f^,  that  is  exactly  one  quarter  of  the 
diametn'  of  flie  iun.  Thia  I  caamined  and  tneasuied  aerend  time^  aod  ftnnd 
very  exact 

ObwvcUions,  made  by  the  same,  uj  the  late  Eclipse  of  the  Moon,  the 
8th  of  Septenibcr,  i671,  Old  St.    N'  77,  p.  2296. 

September  8,  l671>  at  7  h.  274m.  I  first  observed  the  moon  eclipsed,  when 
it  began  to  be  enlightened,  the  total  darknett  being  already  post.  The  shadow 
paaaed  throogh  the  middle  of  the  apot  called  by  Hevdiua  M.  Borphyriua,  half 

of  the  said  spot  appearing  without  the  shadow  and  the  other  half  being  darken- 
ed thereby. — At  7  h.  4g  m.  llu;  shadow  p,isi?cd  tlirougli  tlic  niiddle  of  M  Sinai, 
through  the  middle  of  the  easlerinobt  of  the  three  lakes  called  Marc  Adriaticum, 
and  juat  tonched  the  ri^  of  the  Appennine  monntainSi^ — ^At  7  h.  64  n.  it 
paaed  the  middle  of  the  J.  BesLicus  in  the  FlropoiitiAi^At  6  h.  04.  m.  it  passed 
through  the  straita  of  the  I'ontus  Euxinns  at  the  promontories  Arherusia  and 
Arifites. — ^At  8  li.  ti^m.  it  touched  the  Fahis  Mieotis,  whicli  Palus  Maeotis  was 
then  diatant  irom  the  limb  of  the  moon  next  a^aoent  one  thiid  part  of  ito 
ahorter  diameter  or  breadth n^At  8  h.  17m.  the  i^hadow  went  off  the  body  of 
the  moon  upon  the  innrnnost  limb  line  of  HevoliusV  laigc  chart  of  the  moon 
at  the  29th  division,  just  w;lliuut  the  J.  Major  of  the  Caspian  Sea.  The  duskish 
penunW  left  not  the  Ihnb  of  the  moon  quite  withoal  some  kind  of  darkness, 
till  8  h.  29  m.  at  which  time  I  found  that  side  of  the  moon  which  the  tbadow 
last  If-A,  was  full  as  light  and  clear  as  the  other. 

About  four  or  hvc  minutes  after-  the  shadow  was  gone  o^  I  perceived  a 
&mt  npKMntadnn  of  ooloiua  upon  ^  part  of  the  body  of  the  moon  which 
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WW  most  affected  witil  tile  penumbra  somewhat  resembling  the  colours  of  a 
ttnt  halo  about  the  moon;  this  (^revv  fainter  and  fainter,  and  after  a  few 
minutes  was  no  more  visible.  It  did  not  seem  to  be  caused  by  any  clouds  or 
exhabtioitt  in  the  «r,  the  dcy  near  the  moon  being  very  dear,  and  ^  aaid 
colours  not  appearing  any  where,  but  upon  the  dusky  parts  of  its  phasis.  Possi- 
bly it  might  be  am^\  by  the  refiractkm  of  the  light  from  the  aun  through  the 
atax)6|diere  about  the  earth. 

Lunm  ad  Rxos  Appi^tm  Fu^m,  nee  tun  arOSoresJuxia  et»  TVaim- 
duervabiles  An.  1 573:  PradicH,  et  ad  Meridkamm  La^uM' 
nemque  Londini,  d  Tabulis  CarolintB  accuraii  n^pulaH  itJoB,  Flam- 
8TEDiQ»  DerHam  Jngio.   N*  77,  fi-  2297* 

Tbew  pragDOB&itiona  am  not  now  of  eny  nae. 

Some  Additions  by  Mr.  Lister  to  lik  former  Communications,  about 
Fegdablc  Excrescences,  and  ichneumon  ffTups;  with  an  Inquiry 
concerning  Taraniulas,  and  a  Discoven/  of  another  Mtisk-tcented 
Imeel.   ^'77.  900S. 

You  may  take  an  occasion  to  put  this  qiuere  to  yom  correspondents  of  Italy, 
viz.  Whettier  the  tarantula  be  not  »  phaht^um*  that  n,  •  ri»4jwd  akipplng 

spider,  as  Matthiolus  and  others  seem  to  tell  us?  if  so,  whether  some  later 
anthoTS  impose  not  on  us  by  giving  us  a  cut  or  figure  of  a  net  or  reticulum  or- 
biculatura,  which  our  English  phulangia  are  never  observed  to  weave,  or  make 
nae  of  in  hunting}  and  irhettier  the  person  bit  by  •  tarantuk,  be  not  ever, 
when  on  his  feet,  disposed  to  and  actually  dancing,  after  tlie  nature  of  a  pha- 
langium,  which  nevi  r  movcs  but  by  skipping^;  even  as  it  happens  with  such 
as  are  bitten  by  4  mad  dog,  who  have  b^n  sometimes  observed  to  bark  like  a 
dog, &c.?  And  if  aoi,  whatmaie  to  thinkand  credit  coaoeming  suchmnd  such 
musical  tunes,  said  to  be  moat  agreeable  and  tendji^  lb  tiae  c«re  of  penona  bit 
by  a  tarantula  ? 

Among  other  things  I  had  the  good  fortime  to  present  Mr.  Willoughby  with 
a  musk  ant,*  an  inaeat  obaerved  ^  me  not  many  days  before  his  fiiat  viait:  the 
note  concerning  which  take  as  follovv  s. 

Sept.  2,  I  found  in  a  sandy  ditch  bank,  about  a  mile  and  a  half  from  YoriCf  a 

sort  of  very  small  pismires. 

*  Smaf  t»ociirl|iraeiiKmiinukiatecuNainb«74>,  andNim 
TOI»  I.  4  N 
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Those  without  wings  were  of  a  light  yellow  or  flaxen,  and  being  broken  at 
outi's  notitriis  ihey  emitted,  like  otliers,  an  acid  or  sour  scent;  but  those  of  the 
same  b«nk  with  wingK  w«i«  ooal  black,  and  theM  bruiaed  and  smdt  to,  emitted 
a  smell  like  mu.sk,  that  it  was  too  strong  for  me  to  endure :  yet  having  kept 
thcin  some  time  by  me,  tfie  laofe  delicate  sex  were  not  displeased  with  the 
smell. 

Mn  Willoughby  informed  me,  that  be  bad  foond  the  goatdiafer,  or  sweet 
beetle,*  out  of  season  as  to  that  smell ;  and  thereupon  asked  me,  what  I  had 

observed  as  to  the  time  of  their  sweetest  nnd  strongest  smelling?  I  answered, 
that  I  believed  ii  to  he  at  the  time  of  the  coit,  forasmuch  as  at  that  time,  when 
I  todc  them  higli!y  (perfumed,  I  had  observed  the  iemale  fiill  of  e^. 

Quere,  Upon  svliat  parts  ur  jmoea  can  the  it  lmeumon  wtnm^,  supposed  to  be 
thrust  into  raterpillars  and  ntlier  mnj^gots,  be  tlujugbl  to  fceii  ?  may  there  not 
be  actually  eggs  in  caterpillars  and  maggots,  as  there  arc  to  be  observed  In 
dwir  respective  chrysalisea  suiBcient  to  serve  tfaem  for  food?  Conoeming^he 
name  t^vtCfMiv,  although  I  could  willingly  refer  you  to  Mr.  Ray,  who  is  another 
Hesychius;  yet  for  present  satisfaction  I  shall  transcribe  what  the  excellent  critic 
O.  Vossius  says,  (c.  l6.  de  Inimicitiai)  Ichneumon  (i.  e.  Mus  Pharaonis  sive 
^gyptiacus)  Crooodili  et  Aajpa^  ova  indagat,  unde  ilU  Idmeomonis  nomen, 
quasi  dicas  Indagatorem  (ctira  tm  ly(*rim:)  Reperta  utriuaqne  ova  content ;  ut  est 
apud  Oppionwn  in  30  de  Venatione:  Micander  tamen  ait,  earn  aqndia  ova  homi 
mandare. 

Now  a  like  obaervation  of-  oertdn  inaecto  of  the  wa^  kind,  made  no  doubt 
some  of  the  andenta,  oocaaioiied  the  application  oriT  that  name  to  wasps  as 

well  as  to  that  Egyptian  mouse.  Yet  cannot  I  remember  to  have  met  with, 
in  any  of  the  ancients,  more  than  one  text  concerning  those  wasps;  viz. 
Aristot.  de  Hist.  Anim.  1.  5.  c.  20.  which  Pliny  (vid.  lib.  11.  c.  21.)  has  ren- 
dered, in  a  manner  verbatim,  thus:  "Vmpm,  que  Idmeumones  Tocantur  (sunt 
autem  minorcs  quilm  alia;)  unum  genus  ex  arancis  perimunt,  phalangium  ap- 
jpcllatum,  et  in  nidos  suos  feront;  deinde  iUinunt,  etexiis,  ijjcubando,  suum 
genus  procrcant. 

How  far  this  rdation  is  tra^  and  agreeable  to  modem  obasrvatidm^  we  shall 

have  perhaps  occasion  to  discourse  of  elsewhere  ;  our  dcsijni  here  is  only  to  tell 
you,  tliaf  have  enough  to  make  us  believe,  that  those  very  insects,  we  have 
been  treating  of,  are  in  species  the  Ichneumons  of  the  ancients. 

•  Of  whidi  M  NwBtwr      and  Ntuabcr  7& 
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An  Account  of  some  Books.    N'  77 *  p'  3006. 

I.  Scheeps  Bouw  en  Besticr,  that  is,  Naval  Architecture  and  Conduct;  by 
N.  Witsen.    Printed  at  Anislerdani,  lO/l,  in  folio. 

The  ingenious  and  industrious  author  of  this  work,  treats  largely,  not  only 
of  the  manner  of  the  nwd  atvhUeeture  used  by  the  Greeks  and  Rooums,  with 
their  naval  exerdses,  battles,  discipline,  laws,  and  customs;  but  also  of  the 
method  and  way  used  at  this  day  both  in  his  own  country,  England,  IVance, 
and  the  Indies,  witii  the  difference  between  tlie  manner  of  building  ships, 
practised  by  othert,  from  that  ^  the  Dutdi,  and  particoiarly  of  the  Indian 
way  of  equippilig  their  ships,  and  the  manner  of  building  galleys:  All  tst- 
riched  with  BU  ani{de  seaman's  dictionary,  and  a  great  number  of  illustratiiig 
diagrams. 

The  whole  work  is  divided  into  two  main  .parts;  the  . first  contains  ig  chap, 
ters;  wheretif,  tlic  1st  gives  an  account  of  the  first  builders  of  ships,  and.  in 
general  of  llic  builJing  of  the  ancients,  both  before  and  after  the  dchige ; 
where  the  auttior  particularly  discourses  of  Noah's  Ark ;  of  divers  ships  tbund 
deep  under  ground;  of  the  structure  of  the  ship  Argot  of  the  navigation  of 
the  Fhenidans,  Rhodians,  Corinthians,  Egyptians,  Tyrians,  Cretans,  &e. 
— 1.  Delivers  the  metho<l  of  naval  architecture  of  the  Greeks  and  Romniift, 
both  for  vrar  and  commerce,  tt^ther  with  the  manner  of  equipping  their 
ships  rowed  irith  oars,  both  of  nngle  and  multiple  ranks,  and  the  sitting  of  the 
TO  wets.  a.  Disooutaes  of  several  sorts  of  the  ancients'  structure  of  diips,  and 
'  chiefly  of  the  great  vessels  built  by  Philopater  and  Hiero,  the  pompons  make 
of  both  which  is  here  r^resented;  as  also  of  ibe  number  and  launching  of 
their  ships. — 4.  Enumerates  divers  uncommon  observables  in  ships,  both  of 
ancient  and  later  times,  as  in  Noah's  Ark,  the  ships  of  Argo,  Theoris,  Para^ 
Ion,  Salaminc,  Magellan,  Drake,  8cc.  To  which  lie  adds  tliat  noble  frigate 
built  in  England  An.  1()37,  called  the  Sovereign,  of  1637  tuns,  having  a  keel 
that  was  to  be  drawn  by  28  oxen  and  4  hone»i  as  abo  a.  deatyiptmn  of  the 
Spaiiirii  Armada  of  1988,  called  the  Invincible;  not  forgetting  the  Buoentoro 
of  the  Venetians  ;  nor  the  Magelcza  of  the  Swedes,  a  4tKin  of  war  appearing  at 
sea  about  loO  years  since,  and  having  sides  of  that  thiqkness,  that  all  cannon  balls 
stuck  within  her  boards.  In  this  chapter  is  inserted  a  relation  of  «>ship  found  . 
in  the  time  of  Pius  II.  in  the  Numidian  Sea,  12  fathoms  under  water,  30  foot 
long  and  of  a  proportionable  breadth,  built  of  Cyprus  and  larix  wood,  and  re- 
duced to  that  hardness,  that  it  would  scarcely  bum ;  and  was  difficult  to  cut : 
no  signs  in  it  of  any  rottenness}  its  deck  covered  itnth  paper,  linen,  au«l  leader 

4  It  9 
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platesy  fastened  with  gilt  naiU,  as  also  were  the  boards;  the  whole  ship  so 
doce,  that  not  a  drop  of  water  was  (bund  soaked  through  into  any  close  room. 
The  author  oondudes  it  to  have  kin  there  about  moo  yean.— 5.  Rebtes  what 
great  fleet?  were  anciently  set  ont,  and  what  distant  voyages  undertaken: 
where  he  takes  particular  notic  e  of  tiie  expetlition  of  the  Argonauts,  of  Xerxes, 
of  Alexander,  of  Rome,  and  Carthage,  of  the  Saxons,  Britons,  &c. — 6.  De. 
flcribes  what  the  ancienta  obaerved  in  baiMing  thdr  ^ipa,  and  how  they  doaed, 
rigged,  and  beautified  them;  where  occur  several  relations  of  divers  ways  of  ce- 
menting, caulking,  pitclung,  and  defending  ships  from  rottenness  nnd  worms; 
of  which  I  shall  only  mention,  what  occasionally  he  alleges  of  a  certain  oeinent 
now  used  by  the  Lidiant^  made  of  findy  beaten  neda,  dnlk  and  oil,  wth 
which  their  ships  arp  overlaid  to  keep  them  from  rotting. — 7.  Rehearses  the 
statt!  of  naval  architecture  after  the  ruin  of  the  Roman  empire;  especially 
amongst  tlte  Scythians  and  Saracens  mvading  Italy,  Spain,  France,  &cc.;  with 
the  endcavouis  of  the  Bomana,  under  Jostiiuan  and  othevB,  to  ddend  them- 
selves against  tboae  barbarians:  not  omitting  what  was  done  by  the  Danea, 
IInn«,  English,  Saxons,  and  particularly  by  that  brave  and  vigilant  King  Ed- 
gar, who  maintained  a  fleet  of  3600  sail,  which  he  divided  into  three  squarlrons, 
called  the  eastern,  western,  and  nai1hem«  sailing  in  them  himaetf  every  year 
round  about  England  and  Scotland.  To  this  he  annexes  at  what  time  shipping 
was  at  the  lowest  ebb,  and  how  it  began  to  be  restored  by  some  kings  of  Por- 
tugal, the  Frieslanders,  and  his  countrymen  in  general,  about  200  years  since. 
—6.  Gives  an  ample  and  very  p&rticnlar  aooonnt  of  the  preaant  way  of  building 
ships,  both  for  war  and  trade  in  Holland. — Q.  Contains  a  particular  descriptioD 
of  the  projxjrtions  of  all  tlie  pnrU  of  a  Dutch  ship,  and  the  measures  of  some 
peculiar  sorts  of  vessels  of  that  country. — 10.  Declares  the  make  and  weight  of 
all  aorta  of  anchors,  and  the  bigness  and  weight  of  cahka  in  general,  and  m 
particular  of  certain  ships  built  there;  as  also  the  mosures  and  proportioos  of 
maatSy  and  sails,  of  divers  vessel?;,  and  how  sails  may  be  best  ordered  to  take 
in  most  wind,  mathematically  shown :  Where  occasion  is  taken  to  insert  con- 
siderable renatks  about  the  aemal'  aorta  of  hemp,  and  th«  best  way  of 
working  cables,  and  the  can  to  be  had  in  the  manner  of  tarring  them, 
and  in  the  degree  of  heating  the  tar  for  that  purpose,  iec. — 11.  Ddiyers 
the  method  of  conjoining  the  parts  of  a  ship  one  after  another,  used  by 
Dutch  shipwrights;  with  a  representation  of  a  ship  upon  the  slodts,  and 
their  manner  of  laundiing^  shipa :  Adding  thdr  way  of  redresdng  a  diip  that 
lies  on  her  side,  as  well  as  of  laying  Her  on  her  side  for  repairing  or  cleansing.— 
12.  Speaks  of  the  measures  and  proportions  of  several  other  sea  vessels,  that 
are  of  a  strtti:ture  and  use  difierent  from  that  of  the  former;  such  as  are  flutes, 
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Greenland  vessels  for  whale-fishing^,  advice-j-achts,  boyars,  galliots,  fire-ships, 
[nnks,  busses,  &cc. — 13.  Treats  of  other  sorts  of  vessels,  as  coasters,  yachts, 
riudtops,  lighters,  boats,  dufis,  douUe-bettomed  vessds,  ships  rising  nithont 
b^ng  unladen,  and  such  as  move  under  water,  or  ugainst  the  stream,  and 
espc-cially  a  vessel  used  at  Ainst<  rdam,  whereby  in  one  day  may  be  fetched 
up  50  or  (X)  boats  of  mud,  performed  by  the  means  of  a  lai^pe  wheel  and  large 
Bpoom.  In  the  nme  chapter,  instnietioas  arc  given  MMioeriiing  the  dimce  of 
aliip  timber.— 14.  ConMlen  the  structure  of  galleys  and  galleasses,  &c.— 
15.  Disconn-cs  of  the  proportions  ol)scr\'ed  by  the  Eiiglisli  and  French  in  the 
building  of  their  respective  ships. —  1 6.  A  narrative  of  the  Indian  way  of  framing 
ships :  Where  fint  of  all  occur  the  canoet  and  thdr  atra^oie  out  of  a  single 
tree,  hoUovad  fay  burning.  Next  the  Chinese  yonka  of  Nankin,  a  aort  of  flat^ 
bottomed  boats,  and  other  vessels  of  the  same  countrj- ;  among  which  those 
are  desscribed  that  are  as  large  as  little  islands,  and  hold  many  houses  and 
femilics,  floating  upon  the  waters,  and  going  up  and  down  through  all 
the  parts  of  China  that  have  the  oonveniency  of  navigable  rivers.  Then  the 
ships  of  Malabar,  Ternate,  Sumatra,  Japan,  Terra  del  Facgo,  of  Borneo  and 
Calecut.  After  this,  the  author  returns  to  Qhina,  and  relates  that  ships  are 
found  there,  which  upon  rollers  aaii  over  land ;  and  gives  a  large  account  of 
the  vast  number  of  ships,  both  warlike  and  mercantile,  maintained  in  that  em- 
pire. He  concludes  this  chapter  with  describing  the  ships  of  Midagnscnr, 
Bengal,  Macassar,  Siam,  Pegu,  Maldives,  Ormus,  Congo,  Russia,  Lapland, 
Virginia,  &c.— 1?.  DenKMiatrates  how  much  weight  of  water  lies  against  a 
ship  morii^  at  sea.  He  examines  also  the  centre  of  gravity  of  a  ship;  which 
bdng  known,  it  may  be  certainly  concluded,  how  a  ship  is  to  lie  u|xm  the 
water,  and  how  heavy  it  is  when  it  is  floating,  whether  loaden  or  unloaden. 
Lastly,  he  imparts  Hudde's  method  of  calculating  exactly  what  burden  a  ship 
can  carry,  dther  in  salt  or  sweet  wuter.  Also  several  ways  of  measuring  a  shipTa 
burd*  t),  ti?«d  by  other  nations,  and  particularly  that  of  the  English,  French, 
Dutch,  and  Danish. — 18.  I'A'plains  and  gives  reasons  for  the  several  size^  nnd 
shapes  of  the  parts  of  a  ship.  As,  why  ihc  mails  ought  jiwt  to  be  of  such  a 
bulk  and  bdghtf  Why  some  of  them  must  incline  toward,  some  stand  up- 
nght  ?  Wliy  a  small  rudder  can  turn  a  great  ship ;  and  a  little  anchor  stay  it  ? 
What  makes  ships  not  feel  the  rudder?  Why  vessels  too  I>road  arc  weak  and 
prove  inconvenitait  in  high  winds  ?  Why  long  and  moderately  narrow  ships  en- 
dure the  sea  better  Mian  short  and  broad  onea?  How  the  keel  ou^t  to  be 
placed  ?  Why  galleons  and  tlie  parts  of  them  are  framed  as  they  are  ?  Why  a 
phip  is  to  be  broader  before  than  abaft  ?  Tlwt  frigates  built  lo  ie,  narrow,  and  low, 
sail  best?  What  binders  well  sailing 2   Why  Turkisli  vessels  are  excellent 
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sailers?  And  many  questions  more,  cunsidered  by  this  autiior. — 19.  Reckons 
up  the  particulan  of  the  loose  apparatus  necsemry  in  a  modentdy  iu  voyage 
for  a  hundred  men,  in  a  ship  134  ibet  long,  both  for  her  conduct  mmI  defence^ 
and  the  dnid  nf  llie  imrincrs. 

The  second  part  cumprL-lieuds  tlic  equipping  and  conduct  of  ships  and  navies, 
as  well  by  the  ancients  as  moderns,  in  several  chq>ten. 

II.  RcchcTLlK-s  (  t  Observations  sur  tes  Vipefcs,  faites  par  Monsiear  Bouitb* 

lot.*     A  Paris,  1671,  in  I^mn, 

This  short  discourse  is  in  answer  to  a  letter,  which  the  learned  author  had 
TCoeived  from  Signor  Bedi,  first  physician  to  the  Graat  Duke  of  Floienoe.  In 
it  M.  Bourdelot  declares,  that  tha«^  Signor  Ucdi's  letter  does  not  finally  deddft 
the  matter  in  question,  yet  it  is  very  useful  to  the  farther  knowledge  of  Uie  na- 
ture of,  vipers  by  Uic  tjarticularitie$  by  him  recited.  The  controversy  bdn^ 
whether  tiie  ydlow  Uquor  about  the  long  and  crooked  teeth  of  vipers  is,  even 
when  they  are  not  irritated,  ^tnomous ;  (which  is  affirmed  by  Signor  Redi,) 
or,  whether  it  be  a  simple  innoxious  saliva  or  spittle,  as  is  maintained  by  M. 
Cliaras :  this  author  observes,  that  Uiat  liquor  Controverted  is  not  yellow  in 
French  vipers,  as  it  is  in  those  of  Italy:  which  remark  he  nukes  use  of  to  the 
advantage  of  the  often  mentioned  Kedi,  who  v^  ould  recondle  these  two  c^'nkms 
by  suggesting,  tliat  tlu;  vipers  of  Italy  and  France  an!  differently  disposed  ; 
countenancing  this  observation  with  what  he  has  taken  notice  of,  ttut  the  » 
venom  oi  the  Ities  venerea  is  much  more  malign  in  hotter  tban  colder  coun- 
tries ;  and  also  vrith  what  is  constantly  related  by  voyagen,  vis.  tiwt  animals 
arc  more  venomous  in  Africa  than  elsewhere.  But  that  notwithstanding  this, 
the  objection  made  by  M.  Charas,  seems  not  cogent,  when  he  speaks  of  a  vi- 
per's teeth,  whose  bite  proved  mortal,  although  the  teeth  had  been  rubbed 
and  perfectly  dried  wSh  bread  crvmbsj  whereby  he  would  support  that  experi- 
ment, in  which  he  caused  to  be  bitten  and  killed  7  or  8  animals  one  after 
another,  of  which  the  last  bitten  died  first ;  it  seeming  impossible  to  him,  that 
tliere  should  be  remaining  any  of  that  saliva!  juice  about  his  teeth  ai'tcr  so  many 
bitmgs  i  and  that  therefora,  to  give  a  cause  of  thst  death,  recourse  must  be 

*  P«ter  JoK]»b  Mkbon,  beuer  known  by  (he  aame  of  tbc  Al>be  Bounklot,  w-at  bom  in  Fnmoe 
aceonUng  to  lome  biagraphen,  accandin;  lo  odien  «t  Geatm,  ia  1$I0.   He  wat  adueated  in  die 

medical  profci^tnn.  and  became  physicinn  to  Qut-en  Chr:s!itia  nf  Sweden,  with  whom  lie  hsd  influence 
enough  to  prevail  upwi  livr  u>  ctiibraco  the  caiiiolic  rcligiun  ;  for  ^vllich  att  1m;  w  as  rev\ aided  mth  an 
abbacy.  Quitting  the  service  of  the  Queeu  of  ^wciIlti,  he  u-p^iired  to  Ptrii  aod  was  appointed 
phy«ician  to  LewisXIV.  He  died  at  Paris  in  l6&i,  tiirougb  a  miatakeof  hiiaervavt,  who  give  him 
a  iiroi^  doae  of  opium  hiilead  of  a  purgative  medicine.   Fhiloiopbical  and  madpcd  toaetingi  wed  to 

be  Ueld  at  Ilia  Imuse,  of  which  he  K't\  some  MS.  mi/inu-,  »tut  were  publlsfieJ  after  Ii:s  Je.illi  luiiicr 
the  title  of  Cooveraatiooa  de  1' Academic  de  M.  I' Abbe  Bourdelot,  rccueilUei  par  le  S.  Gallios,  Par.  1 1>75. 
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had  to  the  flercenrss  of  tlie  spirit*,  trrmsmitte<l  to  tlie  crooked  teeth,  to  be 
revenged  of  those  against  whom  these  beasts  arc  provoked »  which  angry 
spirits,  being  thrust  into  the  flesh  and  veins,  infect  the  spirits  snd  Uood  of  those 
that  are  Iritten.  To  which  our  author  answers,  that  it  is  hard  to  maintain, 
that  the  vindirativc  ■spirit?  cm  pafs  dirongh  a  bo<iy  so  solid,  as  teeth  nrc,  c=^;)C- 
cially  sincti  the  little  ttcth  have  been  found  by  experience  to  cause  a.s  dangerous 
efiects  as  the  great  ones,  after  these  had  been  broken  out;  and  that  therefore  it 
may  be  justly  doubted,  whether  by  tiie  said  bread  crumbs  all  the  salivml  liquor 
about  tlie  teetli  of  an  ;iiiiiii;il  alive  could  be  taken  away,  as  it  may  be  truly  af- 
hnncd,  that  the  vipers'  tcetti  are  incessantly  plunged  into  their  slieaths,  and  do 
tiiere  oontinually  fill  themselves  with  die  sml  juice. 

But  he  considers  withal,  that  in  hot  countries  tliis  liquor  may  woHc  atone, 
wlun  t'onwyed  into  our  ficsli  ])y  the  teetli  of  a  dead  vi])er,  or  even  with  an  car 
picker,  into  a  wound;  as  it  comes  to  pass  in  Italy  and  in  hot  countries;  but  in 
France  and  in  colder  parts,  especially,  such  vipers  being  used  as  are  kept  in  tuns 
and  brought  from  afar  off,  the  said  juice  not  being  Strong  enough  alone,  needa 
to  be  made  keen  by  the  bilious  breath  of  the  angred  vij)er.* 

III.  Admirandorum  Fossiliiun,  (jus  in  tcactu  Hildi^heimensi  reperiuntur, 
Descriptiq,  IcoiubtkS  iUnstntta,  i  D.  Friderioo  Ladimund,  Hildeshcimi,  1669, 
in  4to. 

Tbii  description  conbini  several  tliinj^s  that  inay  him-ase  the  materials  for* 
history  of  nature.  This  author  delivers  what  lie  iias  met  with  in  the  country 
above-mentioned,  in  four  sections.  In  the  first  he  discourses  of  the  earths  there 
found:  as  maris,  clays,  Callers  earth,  tripdi,  black  chalk,  a  vermilion  earth, 
melting  like  butter  on  the  tongue,  and  okcr.  In  the  second,  of  concrete  juices, 
as  salt,  nitre,  alum,  vitriol,  sulphur,  bitumen,  &c.  In  the  third,  of  stones,, 
e^ecially  spars,  touch-stones,  marble,  the  lapis  specularis,  blood-stone,  schistus, 
lapia  samioidea,  crystal,  brontia  and  oenMinia,  (vulgarly  called  thander-atones) 
aeraral  aorta  of  fademnites,  some  of  which  being  rubbed  amdl  like  faoint  bom 
e^c<-stone«,  comn  ammoni;!,  See.    In  the  fourth,  of  seme  vncomaiQIi  qvinj^t. 

IV.  De  Catarrhis,  A.  Ricli  Lower,  M.D.  in  svo. 

We  mention  this  book  only  to  ghre  notice,  that  it  is  now  printed  fay  itself  in 
BogUmd;  referring  the  reader  for  an  account  of  the  contents  thereof  to  781. 
where  it  %ras  spoken  f,  hen  we  saw  it  printed  in  Holland,  together  with  the 
outiiur's  book  Ue  Mutu  Cordis  et  Sanguinis. 

•  It  is  amusing  enough  lo  tlint  this  w  ritcr  iljo^Jil  not  be  able  to  divctt  himself  of  the  idea  of 
'*  the  bilious  bitalh  of  the  angmi  vipers,"  while  he  adnuu  the  nutttocc  of  the  yellow  liquor  at  the 
noit    tbt  teeth* 
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V.  Goth.  Voigtii  Deliciae  Physica.    Rostochii,  A.  iGjl,  in  8vo. 

Tliis  author  entertains  hts  readers  with  divers  mrirvellous  subjects,  such  as  are 
the  bleeding  of  persons  killed,  at  the  presence  of  the  murderer ;  the  tears  of 
ecooodileii  thelidung  of  new  whelped  be^  1^  their  damii  the  love  between 
wolves  and  ditep}  fimil&hes;  the  casting  of  horns  by  deer,  kc 

The  Observations  of  the  ^)Ots  of  the  Sun,  made  at  the  Royal  Academf 
dtParihCtmiimied.*  N  7B»  p,S(m. 

The  dbaervation  of  these  solar  spots  having  been  noted  in  the  firat  paper  as 
Su  as  the  I8th  of  August,  the  present  paper  continued  the  account  of  them  as 
far  as  to  the  IQth  of  the  same  month.  From  which  it  is  inferred  th«t  the  ap- 
parent velocity  of  the  spots,  when  tljej  approached  to  tlw  sun  s  centre,  gave 
foom  to  delereMM  thnr  apparent  periodica]  rnralution  about  tiie  sun's  axte^  about 
days,'!'  suppoaing  them  to  be  adherent  to  his  surface,  or  at  least  very  nigh 
to  it;  and  conscqtiently  tliat  from  the  morning  of  the  13th  of  August,  when 
they  were  near  his  centre,  they  should  take  between  six  and  seven  days  to  arrive 
at  the  limb  of  his  appaitint  disk,  which  has  oome  to  pais  accordingly.  For,  once 
tihe  morning  of  the  13th  unto  tlie  evening  of  the  jgtb,  when  they  were  seen 
nigh  the  limb,  there  are  6^ days;  and  then  they  were  yet  so  far  distant  from  it 
that  it  was  easy  to  judge  they  would  not  come  out  that  day.  The  clouds  and 
night  then  hindered  the  dbswvation,  but  m  the  morning  of  the  20th,  which  • 
was  not  the  fiiU  seventh  irom  the  day  that  they  were  arrived  to  the  middle  of 
theditk,  they  had  disappeared.  This  likewise  ngrees  well  enough  with  what  had 
been  practised,  viz.  that  these  spots  during  the  fourth  part  of  the  time  of  their 
motion  about  liic  sun's  centre,  calctdated  aooording  to  this  hypothesis,  and  upon 
the  fifst  observations,  would  remain  in  the  western  quadrant. 

The  apparent  velocity  near  the  centre  was  such,  that  if  it  had  continued  the 
same,  the  spots  would  havt!  arrived  aUnost  in  four  days  to  the  limb  of  the  disk; 
but  in  this  hypothesis  tliis  apparent  velocity  was  to  lessen  soooiding  as  the  spots 
should  ranovefiom  the  centre}  as  has  come  to  peas  m  effect.  The  diminution 
of  the  length  of  the  misty  crown  was  in  a  manner  proportionate  to  tlie  diminu- 
tion of  the  ap]Mrent  velocity ;  since  that,  when  this  crown  was  in  th»  middle, 
and  in  a  situation  wherein  its  true  figure  could  be  best  seen,  it  appeared  obloq^ 
and  of  the  form  of  the  human  ear,  its  gieatest  diameter  reapeetuig  east  and  west, 
but  being  nigh  the  limb,  this  same  idinncler  seoned  to  shorten;  and  haviqg 

•  Sc«  tbe  bcgiuiiDg  of  di«  Inlfo. }V. 

+  By  laM  1^  BMimflomctdbHnafiaeij  Oewi'kftilalioaaa  UsttdthMtacaMMatSf  op 
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appeared  j'^test  in  its  first  situation,  it  appeared  least  in  this,  because  it  was 
almost  in  a  circle  that  passcti  tliuugit  the  centre  of  the  sun,  whose  equal  arches 
are  by  so  much  the  mofe  oblique  by  how  much  thqrappioach  more  to  the  Kmb 
of  his  disk,  and  consequently  appear  less,  according  to  the  fules  of  optics; 
mean  time  the  diameter,  that  was  turned  from  south  to  north,  apparently  kept 
the  same  bigness  it  liad  near  the  centre,  bccau^  it  was  in  a  circle  almost  parallel 
to  the  horison  of  the  sun,  which  fermed  the  rqtpnent^tioa  of  its  limb,  and 
«faioeeeqo«l  Mdwi«  fay  the  sune  optical  lanoos,  do  not  appear  oontncted. 

Ob$ervatiom  concenUng  Satmn,  made  in  ihe  tame  Phce  wUk  the 

At  the  same  time  tiiat  the  new  spots  of  the  son  b^gan  to  appear,  Signor 
CMsini  observed  in  Saturn  ako  something  remailtable  in  regard  of  the  unex> 

ported  change  of  his  figure.  Astronomers  know,  that  this  planet  i.s  for  the 
most  part  seen  with  arms  or  anses,  fastened  to  the  two  sides  of  bis  disk,  when 
h^  is  observed  ndth  some  hige  telescope ;  and  that  he  g^ns  his  round  figure 
only  every  ISthyear.  Hiis  change  was  to  oome  to  paas  this  present  year,  and 
Saturn  to  appear  in  that  round  figure,  without  his  anses  or  handles,  according 
to  the  hypotlicsis  and  predictions  of  M.  Huygcns,  published  An.  1659; 
which  indeed  has  so  happened,  but  not  just  within  the  time  he  had  appmnted  ;  for 
this  spherical  figure  of  Saturn  should  not  hjve  appeared^  according  to  his  suppo- 
sitions, hut  in  the  month  of  July  and  August,  and  so  continued  for  the  rest  of 
the  time  that  Saturn  was  to  be  visible  at  this  time,  and  even  for  a  {mrt  of  his 
appearance  in  the  next  year ;  but  this  roundness  has  been  perceived  sooner,  and 
Saturn  has  iqipeaicd  orUcular  nnce  tlie  end  of  May,  at  a  time  wtieti  he  was  dis- 
tant enough  from  the  sun  and  the  liorizoii  to  be  well  obscn"ed  ;  and  he  has  re- 
mained in  thif?  figure  to  liie  1 1th  of  August.  Signor  Cassini  then  observed  him 
thus  i  but  three  <lays  after  he  saw  him  with  arms,  though  very  narrow  ones,  which 
Still  continue.*  They  are  represented  in  pi.  14,  %.  13. 

Extract  of  two  Letters  Jrom  M.  Hefblivs,  of  June  19  and  Oct.  7,  KS7I, 
concerning  several  C^dtk^  Phammmm.  Tnm$latedfrom  the  Lat  'm, 

These  oommunications  contain  some  of  Hevetius*s  ktecdes^  observations  1 

*  Mr.  Hu^gens  ascribes  tlicir  being  able  to  perceive  the  aiues,  though  very  narrow,  to  the  long  and 
poweiM  tdeacopet  uaed  in  tlwae  observsitiona }  fat  that,  with  the  ionner  ihottoiNS,  the  edge  of  tbo 
rfaf  vottUnottovMlile.  So  that  hi<  predk«ian  of  die  fiiefs  Sf|»eswBcei,  SMnfjiiig  to  bii  hypo, 
tbeiis,  i*  DM  in  dv  ksit  diMndiM. 
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vi^.  Saturn  occulted  by  the  moon  ;  a  lunar  eclipse  ;  occuUation  of  ,!nyi:ter*<;  first 
satellite ;  and  the  phases  of  Saturn  and  his  ring.  Of  each  ol  these  in  their 
order. 

1 .  Satwm  occulted  by  the  moon. — Beginning  of  the  occultation  at  DtntsiGk, 
June  },  (new  stile)  l671>  was  at  3h.  38m.  27s.  in  the  mominr^.  near  the  motin 
tain  Germanicianus.  The  line  of  transit,  as  far  as  could  be  collected  from  the 
ingress  alone,  w«t  through  mount  JBixm,  nesr  the  moon**  oentie }  then  by 
mount  Herminium,  mount  Hercules,  and  the  opper  part  of  hbut  GtB|irain. 
Excepting  this  year's  observation,  within  4 1  years,  as  far  as  I  remember,  I  have 
seen  Saturn  only  two  times  covered  the  moon  ;  first,  in  the  year  J  630,  Jan. 
29,  at  iih.  at  night,  when  I««s«ttheiilaiMl  HuannaintheDuiUli  aee;  and 
again  in  the  year  Aug.  8,  at  7lk.  58m.  QOi.  in  the  wveSmg,  hen  at 
Dantzick. 

2.  u1  total  eclipse  of  tkemoon^  An.  1671. — This  lunar  eclipse  was  observed  by 
Hevdifli  at  Dantzidt,  Sept.  J8,  new  atil^  in  ttie  evening.  He  was  prevented 
from  nong  the  beghmh^  and  moat  part  of  theedipae^  by  iria  the  whole  day  ; 

till  Sh.  30m.  after  noon,  when,  through  an  opening  in  the  thick  clouds,  he  per- 
oeiveti  the  moon  rather  obscurely,  but  so  much  enlightened,  that  the  eclipse 
seemed  to  ham  been  qoile  over,  at  least  that  the  interval  of  total  eclipse  was 
paat,  and  the  moon  recovering  her  light  again  $  ao  that  he  oondiided  the  cdipae 
must  have  happened  above  half  an  hour  sooner  than  Kepler's  calculation  made  * 
it.  At  8h.  -34m.  he  observed  the  moon  had  e-ot  out  of  the  shadow  a  whole  digit 
at  least,  and  again,  at  Qh.  41m.  the  moon  s  light  nad  mcrca£cd  to  dig^tj  as 
near  aa  oodM  be  judged. 

3.  Ocuhatim  of  Jupiter's^rst  satellite  by  his  shadow. — ^l^is  was  observed  l^ 
Hevelius  at  Dantzick,  1671.  Sept  7,  new  stile,  in  the  morning.  It  bad  been 
agreed  on,  by  M.  Cassini  at  Pans,  anuM.  Picard  at  U  roiuburg,  to  observe  this 
oocttltation  of  Jopiter's  ftrst  satellite;  and  IfaenfiiK^  ays  Hevdins,  I  abo 
thought  proper  to  attend  to  the  same  phenomenon.  Henoei,  as  soon  m  Jupiter 
appeared  at  4h.  27m.  I  found  that  ail  his  four  sntellites  were  visible  also,  three 
on  the  left  hand  and  one  on  the  right,  as  seen  through  my  tube,  which  shows 
objects  in  an  inverted  order.  The  two  which  were  nearest  him  on  the  left 
seemed  to  be  not  far  from  his  limb,  as  also  that  on  the  rights  which  was  the 
least  of  them  all.  At  5h.  12m.  beyond  my  expectation,  the  nearest  satellite  on 
the  left  hand  seemed  entirely  to  vanish  ;  the  three  others  remaining,  though 
that  on  the  r^t  hand  abo  seemed  to  a|iproaGii  nearer  and  nearer  to  Jupiter. 
Whether,  indeed,  that  was  the  very  moment  of  the  immeruon  of  the  former 
satdUte  I  dare  not  oertainly  affinn>  9t  leaat  howcfer  that ooouteation  didaot 
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hsppon  later*  «ldio^gh  I  grant  that  it  mi|^t  perhapa  happen  about  a  nunute 

aooner. 

Tbe  ObienntiHB.  HwT!iimeonwiad« 

Jupiter  was  first  seen   4**  32™  7* 

The  altitude  of  the  star  Proryon   34°  43'        5      1  7 

The  first  of  the  satellite  disappeared   5    13  O 

tlie  altitode  of  nrocfon   36  SQ       5   29  af 

4,  Transit  of  the  moon  above  ^upiur. — 'Tfaiaheobcervedat  Dantzick,  An. 
167 !,  Sept.  30,  in  the  morning,  new  "^tile.  In  a  very  clear  sky,  witli  a  tulx;  of 
30  feet,  with  great  ea>geme«s  he  observed  tbe  rising  moon,  and  Jupiter  a  little 
4Aar.  He  feund  hy  hia  large  brasa  octant,  of  near  9  <iaet  ladiua,  thatJopiter 
was  yet  at  1*  -33'  4Sf  diatance  from  tbe  eastern  limb  of  the  moon,  and  tfa»t  all 
his  four  9Btell5tP5  were  n  townrfls  the  right  hand,  from  whence  the  monn  ap- 
proached. An  unlortunate  accident  prevented  him  from  taking  the  very  mo- 
ment of  oonjonclian.  For  when  Jopifar  now  approached  nithm  8'  of  the 
BKxm's  eastern  lirob^  and  waa  only  &  from  the  line  of  conjunction  dmm 
through  both  horn."*,  some  little  clouds  intervening  prevented  him  from  seeing 
both  Jupiter  and  the  moon.  The  Rodolptiine  tables  indicated  an  oocultation, 
and  diBtinQch  aooner  Aan  it  ooidd happen,  yet  Aei«ww  none^  but  only  a  very 
near  approach,  the  moon  beiqg  a  little  above  Jupiter,  by  about  A  di^ta,  the 
time  of  whifh  wa?  7h.  if^vn. 

6.  Tke  Appearance  <if  Saturn  and  hit  ring. — According  to  the  hypothesis  of 
M.  Hoygens,  Saturn  waa  to  reaome  hn  raond  ^gure  in  the  aonimer  of  1671, 
the  ring  not  appearing,  being  turned  e^gewaya  towards  the  earth.  It  was  ob* 
served  hv  HctH  ins  and  others.  How  it  appeared,  sny^^  Ik  %  S-pt.  11,  new  stile, 
I  have  dchncated  very  truly  and  cacefiiUy,  and  have  here  sent  you  the  sctieme 
(see  %.  13,  pi.  14.)  But  in  the  mondiaof  June,  July,  and  August,  that  you 
ahooM  see  it  <|nite  aoond,  as  the  Pviaiana  affirm,  I  can  hardly  imagine.  For 
though  the  arms  of  Satiim  might  appear  very  Hose  at  the  sides,  even  in  a  tube 
of  60  or  70  feet,  yet  I  can  luirdly  think  they  oouid  quite  vanish,  so  that  no  re- 
mans of  them  could  be  aeen.  Periiaps  those  gentlemen  m^bt  view  Saturn  with 
abort  tdeacopea  duringthe  twilight  when  the  moon  waa  up. 

Kxtract  of  a  Letter  from  Dr.  Fogelws,  dated  IJamhirgh,  Nov.  1^ 
1671 »  concerning  the  Spots  of  tke  Sun  returned,  aiid  the  last  Eclipse 
of  the  Afoon.   OAfenwd      Hsurt  Sobb.  lYaniltUed  from  fAe 


We  Ibnnd  here^  aaM.  HevelniahaddooeekDintridc,  ^  llie  Rodolphine 
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tables  were  not  correct,  as  to  the  lite  eclipse  of  the  moon,  S^.  theSlh. 
We  found  here  also,  that  the  moon  emerfgoi  out  of  the  shadow  of  the  «tf(k 

belbre  9  o'clock. 

The  solar  i^ta  we  have  observed  at  Hambin^p,  JromAug.  26,  old  stile  be- 
ing nearly  the  day  they  first  began  to  appear,  as  far  as  to  Sqrt,  9,  wben  thcy 
approndic  d  vpry  near  to  hts  limb.    In  which  interval  they  traversed  nearly  over 

the  whole  soiar  disk,  by  the  centre  of  it. 

Eastraeta  of  tuv]  Letters  from  Mr.  JohnFlamsteed,  on  some  late 
peara Tiers  of  Saturn:  dated  Derhif,  Noik  £1  and  Dec  2,  liSft 

Oct.  12,  at  my  first  viewing  Saturn  with  my  smaller  tube,  I  thought  I  saw 
Bometbing  on  each  side  of  him,  amidst  the  colours  of  my  glass  and  the  spurious 
rays  of  his  body.  IMrecting  my  longer  tube,  of  14  fett,  to  him,  I  could  see 
Ilia  muet  somewhat  more  distinctly,  but  very  deader,  and,  lo  one  lihat  thought 

hot  of  thctn,  «icrtrccly  discrmible. 

.  Nov.  30,  1  observed  Saturn  with  my  14  feet  telescope,  the  nperture  ho'ir^ 
l\  inch,  and  its  eye  glass  drawing  two  inches.  He  appeared  perfectly  round,  free 
irom  rays  and  odours,  andnoaosflBtobeseen.   My  worthy  friend  Mr.  TownI|^ 

in  his  last  to  ine,  of  Nov.  20,  1671,  desires  me  to  continue  the  observations 
of  Saturn ;  telling  me  that  he  looked  at  him  0110  night,  and  eould  liarJly  dis- 
tujguish  his  line  of  the  ansulae,  but  plainly  saw  a  dark  Ime  through  him  near 
his  upper  part. 

A  week  or  two  after  the  observation  of  Saturn,  whidl  Iniade  Oct.  12,  and 
sent  you  in  my  former,  I  had  fre(]uently  the  same  appcanmoe,  though  in  n 

wider  aperture  tlian  1  use  at  present,  £ic 

Some  further  Observations  of  Mr.  John  Templer,  aboaitheeimiiig 

Nothing  m  ^  paper  wor^reprintiiig. 

An  Account  of  some  Books.    N'  78,  p.  30^7. 

I.  The  Anatomy  of  Vegetables  begun ;  with  a  general  account  of  Vegetation, 
founded  thereon:  by  Nehemiah  Grew,f  M.  D.  Fdlow  of  the  Royal  Society^ 
l6yi,  inianx). 

*  Bes  Nmber  79,  of  tfacteTVacta. 

1  Nc!iL-ir.;j'i   Grt-w,  .m  ingrnlnus  ;uij  Ic.imod  physici.m,  wai  the  tot)  of  Mr.  Obadiah  Grew, 

»me  urae  miimter  ot  Ote  farah  of  St.  Michael  in  Corenuy.  Haviiig  beep  wiit  10  «  bn^  voiiv. 
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The  ingenious  and  learned  author  of  this  book  considering  with  himsd^ 
that  the  anatomy  of  vegetables  has  liitherto  been  little  cultivated,  though  very 
well  deserving  the  labours  of  diligent  naturalists,  has  here:  made  a  jiarticular 
inquiry  into  the  comtitution  «ik1  Htmctare  of  plants,  and  tiwrean  Ibunded  a 
imtional  discourse  conoenung^  the  nature  of  vegetation.  And  he  advises  those 
that  shall  think,  fit  to  examine  his  observations,  not  nnly  that  tlicy  begin,  and 
ao  proceed  till  they  end  again,  with  the  seed  ;  but  also,  that  they  confine  not 
their  inquiiiei  to  one  time  of  the  year,  hot  to  make  them  in  sevend  leaaoni, 
wherein  the  parts  of  a  vegetable  may  be  aeen  in  their  several  atates :  and  then, 
that  they  neglect  not  the  comparattve  anatomy,  ocmfionting  several  vegetaUea 
and  their  several  parts  together. 

The  method  he  cbnaes  in  the  proaeeution  of  titis  subject,  is  tiK  method  of 
Nalnre  herself,  in  her  continued  series  of  vcgctalii  n^,  prcx  ccding  from  the  seed 
sown,  to  the  formation  of  the  root,  tnmk,  branch,  leaf,  flower,  fruit;  and 
lastly,  of  the  seed  to  be  sown  again,  or  in  its  state  of  generation. 

IXsoouising  of  the  seed  as  vegetating,  he  dissects  a  garden  bean,  and  shows 
its  two  coats  I  tlie  foramen  in  the  outer  coat ;  and  what  is  generally  observable 
r  f  till  rovers  of  tl If  seed.  This  done,  lie  displays  the  proper  seed  itself,  and 
therein  hiids  three  constituent  and  as  it  were  organical  parts  of  the  bean,  viz. 
<he  main  body,  alwnya  cfivided  mto  two  lobes,  tliough  in  some  fyw  other  seeds 
into  more ;  and  two  other  appendant  to  the  basis  of  the  beans  whereof  the  one 
is  caller!  by  him  the  radicle,  being  that  which,  on  the  vcgetnfion  of  the  seed, 
.  becomes  the  root ;  the  other  the  plume,  which  becomes  the  trunk  of  the 

litjfar  HKM  ytm,  hevelumed,  after  taking  the  degree  of  doctor  of  |>hfric,  (oT^ondnn,  where  h» 
Ix-canic  a  candklite  for  an  bonorary  fellowship  inthecffll'-^c  of  physiciani,  .ml  wlis  .Emitted  on  the 
SOtb  of  Scpcemtier,  l6£0.  He  obtained  exteiuive  practice ;  was  elected  a  fisllow-  of  the  Rogfal  So* 
dbtfi  Md,  en  the  deeibaf  Mr.  OMeabuf,  mooeededtothBaAeeiif  lecratwx;  in  ooomiikiiw 
of  which  be  carried  tm  the'pubUeation  of  the  Philosophical  Transactions  for  a  cotisidi-nble  lime.  He 
also  drew  up  a  caialu^c  the  artkia  in  the  museum  of  the  society,  which  Ik  tiuished  iu  folio 
anderthe  title  of  Mmevm  Rrgati*  Societati*.  Thi»  publication  (tbougli  by  no  mnru  free  from 
miHilBM)  ,is,  opon  the  whole,  a  work  of  voy  ocuidenible  merit,  Bemukable  for  aa  ing^imf 
adbaiiM  or  diipotitkn  of  ibelb. 

Trj  t!ii^  ;s  j;t^in-mlly  .ip|^-iuk'd  :i  work  rniill^l  The  Comparative  Anatomy  of  SloiiiirJi,  .inil  Gutj, 
bring  scvcia!  It-c  surr  5  rc-dd  be  tore  the  Hoyal  Society  iu  1676.  The  wurk.  iiowe^er  by  wiudi  Grew 
{•imnt  di:8ervt%Uy  <  t-lelrraUd,  bhto  Amivmjf  if  Fkailt,  in  whidi  he  ha*  shown  a  wonderful  di-^^rce  of 
fa^genuity.  Ihia  work  i$ai»owi|iaiiledhyi>(Syiluoiewi»«i»d  well  eaecuted  eqgiavinga,  and  may  h» 
(SBBudeiMl  at  one  of  tbe  moot  cufiMa  iififiwiiMaw^i  of  tho  mcntMndi  ueuiurj'« 

AtU'llitf  vi-n,'  ci'lrbratisl  pubrn  .uio;.  of  t!iis  nviilnw.  ia  the  Cotmo'v^i  i  .Stj.-rti,  or  "  J  Dirciirtf  o^' tht 
UHtxcrst,  <it  tl  ts  /At  Citaturt  and  Kingdom  t>J  (/ui/.'"  This  was  chicdy  composed  to  defnotutrate  lb* 
mith  and  excellence  of  the  sacred  writings. 

Dr.Ganr4lM,  atecaveqribartiUoeit,  ontfasa^sf  Maicfak  1711* 
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plant;  and  btirip  divided  at  Us  loose  end  into  divers  pieces,  all  very  close  set 
together,  as  feathers  in  a  bunch,  these  pieces  are  so  many  true  and  already 
formed,  tliough  not  displa^-ed,  leaves,  intended  for  the  nid- trunk,  mdtblded 
up  in  the  mat  plicatuie  wherein  tlic y  appear  on  the  heui*8  sprouting.  These 
oipinical  parts  he  finds  composed  ot"  these  similar  one?,  viz.  I.  The  cuticle, 
extending  itself  over  the  whole  bean,  and  herein  distinguished  from  the  coats, 
that  whereas  these,  on  setting  the  bean,  only  admimsteff  the  sap,  and  then 
£e :  the  catide  is  «nth  the  orgaaicsl  parts  of  the  bean  nourished,  augmented, 
and  co-extended.    2.  The  parenchyma  itself,   having  some  similitude  to  the 
pith,  while  sappy  in  the  roots  and  trunks  of  plants,  common  to,  and  the  same 
in  the  lobes,  radicle,  and  plume  of  the  bean.    3.  The  inner  body  distributed 
thioughout  the  parenchyma,,  hot  yet  essentially  diimcnt  from  it;  caltedby 
the  author  tlie  seminal  root,  and  distinguished  firom  the  radicle,  in  that  the 
former  i*^  the  original  root  within  its  seed,  the  latter  is  the  plant-root,  which 
the  radicle  becomes  in  its  growth  ;  the  parenchyma  of  the  seed  being  as  it  were 
die  sane  ttuf^  to  the  seminal  nwt  at  first,  wfaidi  Ae  mould  is  to  dae  plant- 
root  afterwards ;  and  the  semfaial  rook  being  that  to  the  plantHDOt,  which  the 
plant-root  is  to  the  trunk.    Ha^ng  viewed  these  parts,  he  inquires  into  their 
use,  and  in  what  manner  they  are  the  fountain  of  v^etation,  and  concurrent 
to  the  being  of  the  fiiture  plant. 

PhKeeding  to  the  root,  which  he  finds  substantially  one  with  die  ra&k^ 
as  are  the  parts  of  an  old  man  with  those  of  a  foetus,  he  therein  observes  its  skin, 
cortical  body,  and  lignous  part,  with  the  origiiial  of  each  of  these,  and  the 
pores  of  the  two  latter,  and  thdr  p;  tions;  as  also  the  pith,  and  its  ori- 
ginal, sometimes  from  the  seed,  sometimes  from  the  cortical  body,  with  its 
pores  and  proportions:  likewise  tlie  fibres  of  the  ligncus  Ixxly  dis{>ersed 
through  the  pith,  and  the  cavity  and  pith  those  fibres.  Where  he  exphiins 
how  tlie  root  grows,  and  what  Is  the  use  of  its  parts  i  how  it  grows  in  length 
and  breadth »  and  bow  it  descends;  adding  the  use  of  the  pith,  viz.  for  the 
better  advancement  of  the  sap,  and  its  quicker  and  higher  fcnncntat-on.  hegun 
in  the  cortical  body,  inserted  through  the  lignous  part,  by  which  insertions 
the  sap,  like  the  blood  of  the  disseminations  of  the  arteries  k  conviqfed  to  Hb 
intimate  parts  t  our  author  conjecturing,  that  die  design  of  all  diese  fMurts  is  the 
diculationof  the  sap. 

Having  thus  fleclared  the  degrees  of  vegetation  in  the  root,  he  next  shows 
the  continuance  thereof  in  the  trunk;  the  obserN'ables  and  ports  of  whibhaR^ 
1.  The  sitin,  derived  from  the  cutide  of  the  seed:  3.  Tlie  cortical  body* 
originated  from  the  parenchyma  of  the  seed :  3.  The  lignous  body,  being  the 
pcdongation  of  the  inner  body,  distributed  in  the  lobes  and  plomeof  the  seed ; 
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4.  The  insertment  and  pith,  proceeding  also  from  the  plume,  as  the  same  in 
the  root  from  the  ra<lide ;  so  that,  as  to  their  '^nlrtantial  parts,  the  lobes  of 
the  seed,  the  radicle  and  plurnc,  the  root  and  trunk,  are  all  one.  Here  notice 
ii  taken  of  the  shooting  of  the  lignousbody  in  breadth ;  wheicin  are  obsemble 
nil  fibres,  production  of  rings,  and  especially  pores ;  and  the&e  of  thi-ee  sorts, 
greater,  lesser,  and  least  of  all ;  all  continuous  and  prolonged  by  the  length  of 
the  trunk:  which  lie  proves  by  an  experiment  made  by  Mr.  Hook,  by  fiJling 
up  (suppose  in  a  piece  of  dnnoal)  all  the  and  pores  witii  mercury,  which  ap- 
pears to  pass  quite  throdgh  them,  as  is  visible  by  a  good  glass.  The  result  of 
all  is,  that  the  woody  part  of  a  vegetnVile  is  nothing  else  but  i  rlnstrr  rf  In- 
nnmenible  and  e&traordinaiy  small  vessels  or  concave  fibres.  He  farther  shows 
ihtt  insertions  of  the  oortkal  body  in  iht  trunk,  and  the  pores  tiC  those  inser- 
tioaa  }  in  none  of  which  pores  he  could  observe  any  thing  that  may  have  the 
true  nature  and  use  of  valves;  the  non-existence  of  which  he  is  asserting.  Hfi 
discourses  also  of  the  position  and  course  of  the  pores :  and  concludes  this 
chspler  by  declaring,  ho«r  the  trunk  ascends  i  hoiv  its  jnrts,  in  consequence  of 
that  ascent,  are  disposed ;  how  that  dispo«tion  is  consequent  to  the  different 
nature  and  energy  of  the  sap ;  what  the  effects  are  of  that  difference ;  which 
way,  and  how  the  sap  ascends,  vis.  by  the  joint  subserviency  of  the  lignous 
and  the  cortical  body  in  Bomt,  but  in  most,  and  principally,  of  the  lignous 
bodyfud  pith ;  the  litter  bang  here  oonsidered  as  a  curious  fihre  of  Natur^a 
own  contrivance:  where  he  examines,  howthe  pores  of  the  pith,  are  [)enneable ; 
and  renders  a  reason  why  a  piece  of  dry  elder  pith,  set  in  some  tinged  liquor, 
Uie  liquor  does  not  then  penetrate  the  pores,  so  as  to  ascend  through  the 
body  of. the  pith?  To  this  part  in  anneied,  by  way  of  appendbc,  some  oon« 
aiderations  of  the  trunk-roots  and  clas})ers,  and  the  use  of  bc^th. 

After  this,  he  proceeds  to  the  gernien,  brancli,  and  leaf,  and  finds  in  the 
two  former  liie  same  parts  with  those  of  the  trunk,  viz.  the  same  skin,  and  the 
anne  coftioal  and  l^inoos  bodies,  as  also  the  asme  insertment  and  jntfa  here> 
into  propagated,  and  distinctly  observable  in  it.  Further,  he  shows  the  man-  - 
ner  of  their  growth  and  nutrition,  and  how  the  gernien  is  secured  ;  as  also  the 
use  of  the  knots.  Then  he  lays  open  the  parts  of  a  leal,  and  explains  the  po- 
sitions of  the  fibres  in  tte  stsHu  of  leaves,  and'the  cause  of  tlidr  different 
shape,  and  of  their  being  flat.  Then  he  discourses  of  the  folds  of  leaves,  their 
kinds  and  use,  wifh  the  use?  of  the  leaf  itself  To  this  chapter  also  he  makes 
an  appendix,  cunoeraing  thorns,  hairs,  and  globulets,  explaining  both  their 
constitution  vai  use. 

Neat  he  gives  an  account  of  the  flower,  and  its  three  geneni  parts,  the  emi- 
pafementy  the  foliatioii,  and  the  attire;  csptaining the  ftmnatiMi*  nature,  and 
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uses  of  all  three,  but  mnst  particularly  of  tlie  uttire,  wIulIi  lie  finds  to  be  of 
two  kmtls,  seminy  and  flory ;  the  seminy,  made  up  di  two  {wrts,  chWes  and 
aetnets,  the  latter  of  which  are  hollow,  yet  not  so  but  that  they  are  illletl  up 
with  mtnitlB  pwtichatf  like  a  powder.  The  florid  attire  is  commonly  called 
tbrttmba*  whidi  arc  several  suits,  of  whifh  this  attire  is  made  up:  the  outer 
part  of  every  suit,  is  its  riorel,  which  is  the  epitome  of  a  flower,  and  in  many 
plants  all  the  flower.  The  next  part  is  firom  within  iti  tube  brought  to  sight, 
and  k  celled  the  sheath,  likewifle  concave.  The  third  part,  and  the  inneroMMt 
of  tbesuit,  i  '  '  blade,  which  is  solid,  yet  at  its  point  always  divided  into  t«0 
halves;  on  which  division  there  appars  a  powder  ©f  g;lobu!ets,  of  tlic  same 
nature  with  those  of  a  semct.  The  use  of  the  attire  he  assigns  to  be,  not  only 
ornament  and  distinction  to  us,  but  also  food  to  a  vast  number  of  little  animdi^  ' 
who  have  their  peculiar  provisions  stored  up  in  these  attires  of  flowers ;  cKh 
flower  becoming  their  lodging  and  dining  room,  both  in  one:  though  it  can- 
not as  yet  be  determined,  wherein  the  particular  parts  of  tlie  attire  may  be  mor« 
^btimcdy  MsrviceaU^  tlua  to  one  animal,  that  to  another  s  ortothenmeai^ 
mal,  as  a  bee,  wfaetfier  this  for  the  honey,  another  for  thdr  brew!,  a  thtid  fiir 
the  wax  ;  or  whether  all  do  only  suck,  from  hence  some  juice,  or  SOmc  may  not 
also  carry  some  of  the  parts,  as  theglobulet,  wholly  away,  £cc. 

In  the  ibltowing  chapter  he  treats  of  the  flrint,  oonndnuig  the  number, 
oonstittttMm,  and  original  of  the  parts  of  an  applet  bean,  plumb,  nut,  and  , 
berry  ;  and  ob«en'inp:,  that  the  p»neral  composition  of  all  fruits  is  one  ;  that  is, 
tlieir  essential  and  vital  parts  are  in  all  the  same,  and  but  the  continuation  of 
tliose,  whtdi  in  the  odier  parte  of  a  vegetable  he  has  already  taken  notice  of. 
To  whicfa  he  aubioina  the  naea  of  fruits,  both  for  man  and  beaat^  as  also  for  the 
seed  ;  to  which  latter  it  serves  for  supply  of  sap,  and  for  protection  and  securi- 
ty, the  whole  fruit  being,  by  comprehension,  that  to  the  seed,  what  the  lien,  by 
incubation,  is  to  the  egg  orduek. 

In  tiie  last  chapter  he  conaiderB  the  seed  agam,  but  ii^ita  stateof  generation  $ 
as  he  before  examined  it  in  its  state  apt  for  vegetation  :  where  occurs,  what  in 
the  other  state  was  either  not  distinctly  existent,  or  not  so  apparent,  or  not  so 
inteUigible.  Ab  first  tlie  case  of  the  seed,  and  iti  outer  coat,  their  figuree, 
various  suri^  and  modli^ea;  with  the  nature  of  the  outer  coat  and  its  ori- 
ginal: then  the  original  and  nature  of  the  itnicr  roat,  in  which  the  lignous 
body  or  seotl  branch  is  described.  On  which  he  observes,  that  all  the  parts  of 
a  vegetable,  the  root,  trunk,  branch,  leaf,  flower,  fruit,  and  seed,  are  stiU 
made  up  of  two  substantially  different  bodies ;  and-that,  as  every  part  has  txro, 
so  the  whole  vegetable,  taken  together,  is  a  compound  of  two  only  and  ho 
more;  ail  properly  woody  parts,  strings,  and  fibres,  being  one  body  j  all  simple 
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harks,  j)itlis,  parenchymas  and  pulps,  aiad,  for  substance,  pills  and  skins  also, 
all  but  one  body :  llic  sev«rul  parts  of  a  vegetable  ditfering  from  each  uther 
OBly  by  the  vm-ious  proiwrtiora  and  mktttres,  and  varioosly  sized  pores  of  these 
two  bodies. 

Bv.t  to  return,  besides  tlit*se  three  covers,  he  finds  a  fourth,  which  i:i  lln;  In- 
nermost, called  by  him  the  secundine,  the  concave  of  which  membrane  is  liUcd 
with  a  transparent  liquor,  out  of  which  the  leed  is  fonned.  Through  this  tnem- 
bnne*  tlic  ligneous  body  or  seed  branckes»  di^tiibiKcd  in  tiie  inner  coat,  at  last 
shoot  downriglit  two  slender  fibres,  like  two  nnveU,  one  into  each  lobe  of  the  hitdn: 
these  fibres,  from  the  superfides  of  each  lobe,  descend  a  little  way  dircaiy  down; 
and  then  prasently  each  is  diviikd  into  two  bmichcs,  one  distributed  into  the  lobes, 
the  other  into  the  radicle  and  plume. 

Ai  for  the  generation  of  the  seed,  dependent  on  the  history  delivered,  he 
aays,  that  the  sap,  having  ia  the  root,  truuk,  and  leaves,  passed  divers  con- 
coctionfi  and  separations,  in  the  manner  by  htm  described;  it  ia  at  last,  ia 
«ome  good  maturity,  advanoed  towaida  tbe  aeed.  The  more  eofiioaa  and 
cruder  part  hereof  is  a;;;ain  separated  by  a  free  reception  into  tlie  fi  uit,  or  other 
part  analogous  to  it.  Tlte  more  essential  part  is  entertained  in  the  sccii 
branches,  which  beiog  considerably  long  and  very  fine,  tbe  sap  beci>ines  there- 
in,- as  in  the  spermatic  veaaels»  atill  moite  nfttujc  fVom  heaoe  it  is  neit  de- 
livered  up  into  the  coats  of  the  seed,  as  into  a  womb,  and  llie  meaner  part 
hereof  is  again  di'-i  lurgcd  to  the  outer  coat,  as  proper  alunent;  the  finer  is 
transmitted  to  iuc  inner,  whidi  being  a  partitichyuious  and  more  spocioua  body, 
the  fliap  therefore  is  not  herein  »  raem  aliment,  but  in  order  to  its  being  far- 
iStter  ppqiaied  by  fermentation.  Tlie  sap  being  thus  prepared  in  the  inner  oott» 
as  a  liquor  now  apt  to  be  the  matter  of  the  future  seed  embryo,  by  fresh  sup- 
{ilies  is  iticncc  dischorgied  or  hitred,  or  transpired  through  the  secimdine  above- 
mention^  i  and  the  deponlure  thereof,  answerable  to  the  eotliqpiaraeatum  in 
an  egg,  or  to  tho  semen  muUebK,  is  at  last  made  into  the  concave  of  the  same. 
The  other  pnrt  of  the  purest  fap,  inibosomed  in  the  ratnulets  of  the  seed 
brunch,  runs  a  circle,  and  so  becooK's,  as  the  semen  masculiaum,  yet  more 
daborate.  With  this  purest  tap  the  said  laraoiets  hnng  supplied  fihom  theooef 
at  last  the  navel  fibiCb  <\)ool,  as  the  artery  into  the  coiliquamentum,  through 
the  seeuD'line  in'.;)  aCoresaid  liquor,  d(?po.sU6il  therein.  Into  which  liquor 
being  now  ^hot,  and  ibi  own  proper  sa^  or  tinctures  mixed  Ui^with^  it 
Strikes  it  thus  into  a  coagulutn,  or  into  a  body  oonsistait  and  tndy  parenibfay- 
mous.  And  in  tlie  interim  of  the  coagulation,  a  gentle  fermentation  beiiig 
«Iio  niad^  tiie  ssid  parenchynia  or  ooagnliun  becomes  sodv  «ot  qf  any  ci»^ 
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stitutton  indifferently,  but  is  raised,  as  we  sec  brc^u!  in  baking,  into  m  CQtipriW 
of  fixed  bnbhlps  ;  the  parenchyma  of  tlie  wlioli;  smi  being  M:ch. 

II.  Dissertations  sur  la  Nature  du  Froid  et  du  Chaud;  par  le  Sieur  Petit, - 
Conseiner  do  Rot,  Intendant  det  FnrtificationB,  <cc.  Avee  an  Diwourt  sur  It 
OonBtraction  et  l'U.<^ge  d*ttii  Cylindre  Aiithmetique,  invents  par  fe  mttoA 
Auteur.    A  Paris,  1 67 1 . 

Tlie  famous  author  of  these  two  tracts  examines  in  the  former,  first,  the 
nature,  subject  caase,  and  eflects  of  oold.  Aa  to  its  nature,  be  connders  it  s 
fiOsitive  thing,  and  not  a  mere  privation,  the  effects  of  H  being  as  sensible  to  as' 
as  those  of  hent.  For  the  subject  of  it,  he  phices  t!ie  supreme  cold  in  the  pure 
air,  and  makes  the  heat,  that  is  soroetimes  in  the  air,  merely  adventitious,  pro- 
duced in  it  by  the  sun,  but  the  oold  natural  to  the  same.  Cdnceniing  the  cau» 
of  this  cold  in  the  air,  he  will  not  acknowledge  it  to  be  nitre,  all  sorts  of  rait 
being  by  him  esteemed  hot,  much  less  an  universul  ■^j  irit,  or  any  star?  ;  but 
esteems,  that  the  air  is  tlie  primum /rigidum  by  nature ;  the  same  cause,  that  has 
made  it  air,  having  made  it  cold. 

Secondly,  he  di^counes  of  fire,  after  he  has  discarded  it  from  being  one  oT 
the  common  four  elements,  and  dislodged  it  from  its  reputed  place  above  the 
air  under  the  concave  of  the  moon  ;  And  affirms,  that  it  is  the  heat  of  the  sun, 
which  moves,  quickens,  and  coagulates  the  three  fiimilies  of  mixts,  animals, 
vegetabka  and  minerals,  yet  taking  in  a  subternineoiis  heat  for  the  prodoctioD  of 
mineral^i. 

In  the  latter  part  of  this  book,  the  author  explains  an  Invention  of  liis,  the 
anlhniclical  cylinder.  This  is  a  contrivance  for  making  artthmclical  calculations' 
after  the  manner  of  Napier's  rods.  Instead  of  these,  the  anthor  writes  the  nnmi- 
bers  on  narrow  dips  of  paper,  pasted  lengthwise  on  a  c)'Iinder  of  wood  or  paste* 
board,  having  some  small  knobs  on  the  surface,  by  means  of  which  the  C^lindcrt 
is  turned  round,  and  thus  the  arithmetical  calculation  is  performed. 

Ilf.  La  Dioptrique  Ocniaire,  par  le  Pfeft  CSwrolnn  ^  dlOirleans,  Capucin,- 
A  P  i  s  1671,  infbl. 

Tlie  author  of  this  large  and  elegant  volume,  having  proposed  to  himself  to- 
comprehend  in  it  and  to  teach  all  that  concerns  the  theory,  use,  and  mechanisnr 
of'the  telescope  (by  him  called  the  ocular  (fioptrique,)  dlvidea  tt  into  three  prindr 
pal  parts. 

liie  first  contains  the  dbctnne  of  Ofitics  and  dioptrics^  or  of  timple  visioiv^ 

*  The  foUier  Cberabia  «a«  atttbor.  alio  of  anotber  optical  work,  tatoed  La  Viiion  F^r&ile,  ia. 
S  fatanet  AOa^  Ad.  167?  nd  ttfSU  Hi6  took  to  iMomiwnd  the  uw  of  Uw  AkMida^ 

WlooopB^  .or  one  to  look  tlwimh  triiih  bodi  egm  at  OMS}  mlikb  Iw^ww  1m  61Icb  uio^aM^,'. 

1. 


lyOL.  TI.]     •  fRtMMOmeAL  TSAMACTIOK*.  96f 

direct,  and  that  which  is  made  by  rays  refracted. — Discourang  of  refraction,  he 
declares,  tlint  the  refraction  of  a  visual  ray  in  pins*,  to  30  dog-rees  of  inclination, 
is  proportional  to  the  inchnation  of  the  ray,  as  far  as  sense  is  able  to  jndgc  of  it. 
And  that  the  iiidtnation  not  exceeding  30  degree*,  the  an^e  of  the  rrfraction 
of  the  ray  which  enters  into  glass,  is  about  a  third  part  of  the  angle  of  ihc  im  li- 
"tialion  of  the  ray  passing  into  the  air:  But  thnt,  the  same  inclination  not  exceed- 
ing 30  d^;ree8,  tlic  angle  of  the  refraction  of  the  ray  issuing  out  of  tlie  glass  into 
the  an-,  js  about  the  half  of  the  angle  of  its  indination  in  the  g^aa. 

The  second  part  delivers  the  theory  of  Uv  icli  scope  in  all  its  kinds:  uh  ch  is 
us!icrL'il'»in  by  a  history  of  the  invention  and  antiquity  of  tcK  sropcs ;  and  by  a 
discourse  concerning  the  difiisrence  of  the  ancient  glasses  from  the  modem.— 
Thia  done,  he  expiains  the  matter  of  this  second  part  in  1 1  sectkms. 

The  thifd  part  of  this  volume  is  subdivided  into  two,  which  the  author  calb 
the  positive,  ntid  mechaiiicul.  The  positive  teaches  the  actual  construction  of 
telescopes,  and  their  uses,  and  that  in  12  sections.  lu  these,  among  othe^ 
things,  he  treats  of  the  ute'of  teleaoapes  in  the  observatUMU  of  odestlal  objects: 
Where  the  author  enumentes  the  many  excellent  diaooveries  that  by  thdr  means 
have  been  made  by  modern  astronomers: — Such  as  are,  1.  The  conjunction  of 
Mercury  witJj  the  sun. — 2.  Venus  having  her  phases  like  the  mo(m. — 3.  Tlie 
body  of  the  moon  appearing  like  another  earth,  full  of  mountains  and  valleys, 
seas,  rocks,  islsnds,  lakes,  forests  and  vast  plains}  as  also  the  libratioa  of  the 
moon. — 4.  Spots  in  the  sun. — 5.  The  four  satellites  of  Jupiter. — fi.  A  satellite 
of  Saturn,  and  rings  about  the  same. — 7-  Several  belts  about  Jupiter,  .^nd  divers 
spots  in  Mars,  Venus,  &c. — 8.  The  milky  way  nothing  but  an  nuiumerable 
company  of  small  stars,  near  to  one  another^— ^.  The  finding  an  edipae  to  begin 
nnd  end  sooner  when  observed  with  the  naked  eye,  than  when  seen  with  a  telo- 
wope  ;  as  <?lso,  that  it  appears  always  le?s  by  a  dit^it,  being  rb  f^n-ed  by  the  bare 
eye,  tijaii  in  rtaility. — lO.  Pleiades  consisting  of  many  more  stars  than  seven. — ■ 
11.  Orion  having^b  other  stars  besides  those  three  in  his  bdt,  land  the  ^  in  1^ 
sword :  And  the  same  having  in  his  head  21,  instead  of  the  one  called  the  Neba- 
loso. — 1 1.  The  observatioa  of  many  new  Biaxs,  as  in  Caasiopwa,  in  -Cete,  in  Cygao^ 
Andromeda,  &c. 

The'  other  head  is  the  mechanical,  diowing  die  several  ynj»  of  forming 
and  polishing  ^1  aorts  of  {^asses^  that  aerfe  for  tdeseqpes.}  wi^  is  4k»e  in 
six  tections*  >  - 
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A  Letter  from  Mr.M.ums  Lif^rr.n,  Ynrh,  Jamiary  10,  \G7\-9,  con- 
lahring  an  ingenimis  Jecount  of  ^eins,  hy  /am  observed  iu  J^iaHit, 
analogous  to  Human  Vevts.    N*  79,  p.  3052. 

Sir, — I  am  very  much  pleased,  when  you  give  me  to  urKlersUnd,  that  some- 
thmg  is  publishwl  of  the  anatomy  of  vegetables,  and  that  more  is  dcsi^ed  by 
that  exoellent  person  Sigiuor  Malpight.  And  Mnoe  the  leoeipt  of  yonr  last,  I 
iiave  perused  the  very  ingenious  book  of  Dr.  Grew ;  and,  as  far  as  I  have  bl>» 
served  these  mntters,  a'l  thinf^  therein  are  faithfully  dt  livered,  and  with  great 
ragadly.  In  turning  over  my  notes,  made  some  years  ago,  1  find  among  oilier 
things  of  this  nature,  some  few  observstions  oonoeraiiif  the  vems  of  plants, 
or  each  ducts  as  aecm  to  contain  snd  carry  'm  them  the  noblest  jukes  of 
plants.  Of  these  there  is  little  or  no  mention  ipnr!f  ]u  this  curious  tract, 
vmlesa  under  the  notioa  of  pores.  And  because  I  am  of  opinion,  tltat  they 
■will  j«D#e  vcsseb  analegotts  to  oor  huimn  vans,  «ad  not  men  pores,  they 
•halt,  if  you  please,  ba  the  subject  of  your  entertainment  in  this  letter;  and  the 
rather  that,  if  tlicy  prove  veins,  ns  I  little  doubt  thcni,  they  are  not  to  be 
passed  over  in  silence,  but  are  early  to  be  acooouted  foe  in  the  anatomy  of 
v^tables>  .  • 

To  a?oid  amU^ty  $  ^ose  parts  of  «  plant,  which  Plinf  (lib..l6,  cap.  38^ 
calls  by  the  names  of  venae  and  puljja;,  are  nothing  else,  in  my  opinion,  but 
vhat  our  bte  author,  Dr.  Grew,  calls  fibres  and  insertmcnts,  or  the  bgneoua 
body  interwoven  with  that  whkh  he  takes  to  be  the  cortical,  that  is,  the  several 
<Gstifiolioos  of  (he  ^n.  Now  that  th«  vessels  we  areaboot  to  discouiee  «^ 
are  not  any  of  the  pores  of  the  ligneous  body,  to  use  the  doctoc^s  terns,  is  plain 
in  a  transverse  cut  of  AngLlica  Sylvestris  magna  vulgatior  J.  B,  for  example ;  the 
veins  there  very  ckarly  tiiiew  ttiemselvea,  to  an  attentive  view,  to  be  distinct 
froflni  ibns,  obserrabk  ia  the  pamichyim  of  (he  same  eortiaal  body  with  them- 
selves i  the  milky  juice  still  rising  bnide  and  oot  in  any  fibre.  Also  m  the  like 
cut  of  a  burdor  in  June,  the  like  juice  springs  on  this  iiiui  on  that  si<lL'  of  the 
radii  of  the  woody  circle,  that  is,  in  the  cortical  Imdy  and  pith  uii^.  Again, 
wImmv  there  is  no  pith,  thefe  is  none  of  this  joiee  to  be  observed,  and  conse. 
'quently  none  of  these  veins,  as  in  the  roots  of  plants,  and  tranks  of  trees ;  bnt 
ever  in  the  bark  of  either.  I  need  not  here  enumerate  the  many  plants,  wherein 
these  particulars  are  moat  plainly  observable,  as  in  spondylium,  cicutaria,  many  of 
the  tlustte  kind,  &c. 

Neither  are  they  probably  of  the  number  of  the  poves,  dcscribtd  b)'  our 
awihory  in     coctical  body  or  jntb.  Not  siwelj(  of  those  pores  eatteiMled  bjr  the. 
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breadth,  becaoie  theooane  of  the  jnice  in  these  vessels  is  by  the  length  of  the 
plant ;  fin  I  have  sometimes  very  plainly  traced  in  the  pith  of  a  dried  fennd- 
stalk,  following  them  by  dissection  quite  through  the  length  of  tlic  pillu  It 
teiBuin  Ibrt,  if  pores,  they  Are  of  those  pores  of  the  corticsl  body,  that  me  sup- 
posed to  be  extended  by  the  length  them>f  1  which  )ct  scems^  to  me  at  least, 
not  enoiigh,  but  wo  think  tliem  vessels  invested  with  their  o^n  prnpcr  mem- 
branes, analogoiiB  to  the  veins  of  our  human  b(xly  ;  for  these  reasons :  1.  fie« 
eaose  tliey  are  to  be  footid  in  the  pith,  and  sometimes  in  the  cortical  body  of  a 
plant,  not  included  within  t\te  common  tuniclc  of  any  fibres,  as  is  above  noted: 
(that  fibres  or  the  seminal  root  are  clothed,  is  most  [ilain  in  some  plants,  as  itt 
tern  and  geranium  batradioides,  the  fibres  of  the  former  are  coated,  at  least  in 
•ome  parts  of  the  plant,  with  a  Mack  skin,  in  the  htter  likewise  with  a  red  one :) . 
And  in  these  cases  had  they  not,  I  siy,  their  own  proper  membianes,  u-c  see  no 
cause  why  the  very  porous  and  9p<mgy  bo<iy  of  the  pith  and  cortex  should  not  be 
in  ail  ^aoes  tilled  alike  witli  the  juice,  and  not  rise,  as  most  plainiy  it  does,  in 
ft  ik»  deterroinsie  and  aet  ptioes  only,  that  is,  according  to  the  position  mnI 
order  of  these  vessels. — 2.  Ac^^ain  tlie  experiment  I  made,  which  you  were 
pleaded  to  publish,*  concfrning  the  t  fll'cl  of  a  ligature  on  entapuiia  minor  Lobel. 
viz.  the  sudden  springing  of  the  millcy  juice  out  of  infinite  pores  besides  the  ia- 
dsion  i  the  eatwe  of  wfaidi  phenomeiion  I  take  to  be,*  tlie  dissected  vein*  im- 
petnously  discharging  themselves  of  part  of  their  juice  within  the  porous  paren> 
chyma  of  the  bark  ;  wiicnce  it  is  probable,  that  if  there  was  no  coated  vessel  to 
ho4d  this  milky  juice,  we  might  well  expect  it*  springing  upon  the  bare  ligature, 
as  when  we  squeeze  a  wet  sponge;  the  external  cuticle  of  the  plant,  as  this  ex- 
periment dMMSB,  bring  actually  perforaCcd. 

In  the  next  place,  it  is  very  probable  tliat  these  vessels  are  in  all  plants  what- 
BWrer.    For  as  it  is  probable  of  nil  tlie  otlicr  substantial  parts  of  plants,  that- 
tliey  are  actually  in,  and  common  to  all  plants,  though  specihed  by  divers  ac-  • 
aidents  in  figure  and  texture^  so  of  these  veinsj,  whidi,  though. they  be  dis>- 
oemible  mostly  in  those  plants  where  they  hold  discoloured  juices,  yet  we  may- 
very'  probably  think  that  they  are  wanting,  where  the  eye  finds  not  that  assist- 
ance in  tfie  challenging  of  tbem.    Ai>  m  thc^  very  plants  where Jlhey  are  least 
viable,  there  is  yet  a  time  when  tfa^  are,  if  not  in  idl,  yet  in  some  pafts  of  these 
plants,  plain  ctinugh  to  the  naked  eye ;  the  tender  shoots  of  the  greater  :nid 
lesser  maple,  in  May,  are  full  of  a  milky  juice,  viz.  tlu-  kixiwn  luinor  of  the&e 
veins.    Again  to  tins  purpose,  if  you  apply  a  clean  knife  blade:  10  a  transverse  cut 

flClfaelikesllbotiof  t^defj  the  gummy  liquor  of  tfiese  Tdns  ivfll  be  dnnrn  Actli< 

•  See  Numb^  70, 
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•into  visible  stnn««s,  as  is  the  nature  of  bird-lime,  of  the  bark  of  holly,  or  tVic  milk 
of  cateputia  nijnor  Lobel.  Further,  the  leafstalks  of  our  garden  ihubiub  do 
«oin^im«  shoot  •  transparent  and  very  pure  crystalline  gum,  thoi^h  the  reins, 

-tiiat  held  this  guinmy  juice,  are  by  no  ordinary  means  visible  in  them,  and  yet  by 
comparing  the  nature  and  jiront  rlics  of  this  pim,  with  thnt  of  the  gums  of  otluT 
vegetables,  we  <annot  doubt  but  this  gmn-rhubarb  is  the  juice  of  these  veius^  as 
wdl  as  we  are  asauicd  the  gum  of  other  vqjetables  to  be  of  theirs,  by  the  same 

<oomparative  anatomy.  Lastly,  we  think,  tliat  even  muabrooms,  that  seemingly 
inferior  rind  imperfi-ct  onler  of  vegetable*,  are  not  exempt  and  destitute  of  these 
veins,  some  of  them  yielding  a  milky  juice,  hot  and  fiery,  not  unlike  some  of  the 
spurge  kind,  or  cuphorbiiim. 

It  might  be  expected  that  I  should  add  sometlung  at  least  concerning  the 
original  and  prixluctioiis  of  these  veins,  if  not  an  exact  description  of  thctri,  the 
course  of  the  juices  in  them,  and  their  rnore  immediate  and  primary  use.s  in  the 
matter  of  vegetation:  Bttt  I  must  acquaint  you,  that  although  X  find  indeed 

jBany  other  scattered  particulars,  concerning  the  position,  onler,  namb^,  capi^ 

•city,  distributions,  (rificrence.-,  fiirure,  he.  of  these  veins  ;  yoii  will  be  pleased 
to  take  iu  good  part,  if  1  reserve  them  till  the  opportunity  of  another  summer's 
review. 

To  ooneliute  with  the  primary  tise  of  these  veins;  which  is,  in  my  opinion, 

to  carry  the  sucous  nutritius  of  plants,  h(  rau><.',  where  they  are  not,  there  is  no 
vegetation  ;  as  it  is  seen,  if  an  ingrafted  branch  or  arm  be  barctl  and  stripped  of 
the  day,  Uc,  in  June,  all  the  course  of  vegetation  will  appear  to  have  been  made 
only  by  the  tiark,  and  not  by  the  wood,  that  is,  in  the  place  only  where  these 
V^ns  are.  A  secondary  use  is  the  rich  furniture  of  our  shops;  for,  from  these 
veins  only  it  is  that  all  our  vegetable  drugs  are  txtmrted,  and  an  infinite  more 
might  be  had  by  a  diligent  inquiry,  and  some  easy  means,  which  I  have  not  un- 
niooessfully  put  in  practice; 

jtn  Aeuma  the  Spealnng  Drwmp^  a$  cMtrhfed  and  pMshed  hy 
Sir  SAiLMoRELASD*  Knight  and  Baronet;  with  itM  Utet  both  ai 
SeaandLamL  London,  An.  i&Il-  N' 79*^.30^  , 

The  author  of  this  instrument  relates  first  the  several  trials  made  with  it ;  of 
tvbich  the  -most  considerable  was,  that  the  largest  of  those  that  have  been  as 

•  Sir  Samuel  Morelaiid  w  as  niaMcr  of  mecliiiMics  to  King  Ch.irirs  the  'd,  and  ii  iented  Kveral 
•VMfuI  maduaes  I  as,  tbc  ,peaking  Uumjwtj  and  the  engine  for  exting\tti<hing  firm,  ice.  He  pul>- 
liihed  a  tmtho  «|i  ffft^hnnf^  in  lt^4*  BwHsi  the  abote  ankde,  Sir  Samuel  had  two  other  papen 
joKrtad  iDtbs  nOsBoiM  IkSHsdNOv  via.  k  vslonfliysiif  Mf^  thefaaasroasnindatakiiig 
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yet  employed,  turned  trumpet-wise,  being  5  feet  6  inches  long,  antl  of  21  inches 
diamrfer  at  tlir  prP.it  end,  am!  2  inches  nt  the  !css ;  when  by  his  M.ijcsty*.>  spe- 
cial command  it  was  tried  at  Deal  Castle  by  the  governor  thereof,  the  voice  was 
plainly  heard  oflT at  Sea,  as  far  as  the  king's  ships  usually  ride^  whieh  is  between 
two  and  three  mileaat  a  time,  when  the  wind  blew-from  the  shore. 

Next,  }\c  di'icoiirses  of"  the  nature  of  sounds  and  the  manner  how  he  con- 
ceives tlicm  to  be  exleudeJ  by  this  organ.  Where  he  observes,  1.  That  a  small 
tube  does  not  at  all  magnify  sounds.^-^.  That  it  is  necessary  the  diameter  of  the 
least  end  of  one  of  these  inotrumentsbe  equal  to,  if  not  greater  than,  the  diameter 
of  the  orifice  of  th<^  ypenker's  mouth,  and  that  what  it  wants  of  that,  inuch  the 
less  does  the  instrument  magnify  tlte  voice. — 3.  That  tlie  instrument  niust  be 
cnlaiged  bv  degrees,  and  not  too  suddenly.—^.  That  the  mouth-pieoe  of  it  must 
be  80  applied  and  adapted  to  tiic  speaker's  niouth,  that  no  air  or  breath  be  lost, 
and  yet  the  niontli  hav  f  c  liberty  of  opening  and  shiittinj^  that  so  the  articuk- 
tion  be  entirely  prcM.rvc<l,  &tc. 

Lastly,  he  subjoins  the  vses  of  this  instniment ;  as,  i.  That  in  a  stonn,  or 
in  a  dark  night,  when  two  ships  dare  not  come  ao  near  one  another  as  to  be 
he^ird  by  any  ordinary  voice,  by  this  tube  they  may  very  easily  speak,  together  at 
half  a  mile  or  a  mile's  distance,  or  more,  if  need  be,  especially  if  idtemalcly  tliey 
take  the  advantage  of  the  wind:  And  if  that  be  so  strong,  that  but  one  of  the 
ahips  can  speak  with  the  wind,  the  other  may  answer  by  signs,  tlujugh  directly 
againtst  it. — 2.  In  a  storm  it  is  of  good  use  in  a  sinf^Ie  sliip,  fur  lie.arlng  one  man 
giving  order  to  all  in  a  ship. — 3.  By  it  an  admu-al  may  in  a  calm  give  immediate 
orders  to  his  whole  fleet;  as  abo  a  governor  may  convey  his  orders  ftooi a  aea» 
Satt  to  ahips  ri^ng  at  a  pretty  distance  in  the  road. — 4.  In  case  of  a  dose  taegt, 
by  this  instrument,  at  one,  two,  or  three  miles  distance,  the  besieged  may  be 
told,  by  speaking  in  cypher,  that  there  is  relief  coming,  and  how  great,  and 
when  :  And,  on  the  other  side,  the  besiegers  may  thereby  threaten  and  discourage 
the  berimed,  iaa  spacious,  town.^.  By  thls  means  a  general  ^nay  tpetk'  himadf 
to  his  whole  army ;  a  herald  may  make  a  proclamation  to  be  distinctly  heard  by 
many  thousands;  an  overseer  of  works  give  nrrlers  to  many  hundreds  of  work- 
men, without  changing  his  station ;  &c. — 1  nc  author  doubts  not  but  this  luven-  - 
fjoA  may  be  much  improved. 

fat  raiaujg  water,  aud  the  Utter  aa  a  njccessfiil  opemtiou  lor  the  tijdrops  pectoris:  Th«  time  of  • 
Urtb  and  death  are  not  meminocd, 

.  OBf  amfcofwas  the  <oo  alio  of  a  Sir  Samocl  Motctood,  a  great  iMrwiMB, -aad  underieeiirtaj  te>. . 
Ac  fflSiiiiiar  llwbw.  tl«  was  cmpl<7ed  hj  Cromwdl  io  aefcnil  snbSMia^  snAMMCtnadllM'.' 
«^«CtaBaiatte«nicBSMdcn4s»Gha|isillR.lsu  v 
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jin  Observation  and  Experiment  concerning  a  Mineral  Balmm,  found 
in  a  Mine  of  Italy  by  Signior  Marc  Asmsio  Castagiha  ;  vueried  i» 
ihe7ihGiomttl0  Vimto  de  LetferaH  of  June  22,  1671,  andtkem» 
Etiglidiedmjbfhufs,  N^TB*  fi-^SQ, 

In  the  terrltoiy  of  Bdigaino,  Signior  M.  Ant.  GuUgna  upon  the  omifiiMt  of 

hU  juri.sdictioOt  MlMlUDg  accidcutly  an  uncommon  sweet  balsamic  Kent*  and 
following  the  same  so  as  to  fiii;I  tl;e  spirits  thereof  to  strike  his  no=;c  more  and 
more  strongl),  he  fir$t  caused  that  rocky  hill,  where  he  tlicn  was,  to  l)e  digged 
in  the  place  that  appeartd  to  him  moat  likd^  to  be  the  seat  of  k,  and  found, 
that  tiie  stones  thereof  harboured  that  fWlgnncy  he  smelt,  which  was  so  strong, 
and  by  trials  found  so  nioiKlly  to  tlie  uterus,  that  he\n-^  applied  the  v  Hid  in  a 
verj  sjjort  tiui^  cure  it  ol  any  evil  it  is  subject  to.  Encouraged  hereby  to  pro- 
secute this  woA,  he  made  hi»  workmen  dig  into  the  veiy  bowels  of  the  hill, 
and  80  discovered  holes  in  some  stones,  aa  if  excavated  by  art,  of  a  greenish 
colt)ur,  ill  which  he  fovmd,  as  distilled  by  nature  and  kept  in  vessels,  that  liquor 
and  balsam,  which  proved  the  soura^  of  that  scent,  which  was  limpid  and  of  a 
white  colour,  like  tha  wl»te  of  an  egg,  bat  aoiDewhat  deaginoua,  floating  upon 
all  aorta  of  liquora  like  oil.  Besides,  he  met  in  the  same  cavities  some  small  graiu 
concreted  of  tlie  ^aid  liquor,  rcsemMing  tb;it  which  they  cnll  white ambCE ;  which^ 
heiog  chemically  distilled,  liad  the  same  odour  with  tlie  balsam,* 

3Wm>  Ohtenmtuntt  from  the  tamo  fiaetitm  Jbumai  2y  P<  FttAnem^o 
L4M4,  concerning  some  of  the  Effects  of  Ihc  liurning  Concave  qf 
Lyons ;  and  also  an  odd  Salt  extrotted  otUof  a  MetaiUc  Subt^mee* 

N"  79,  />. 

The  first  is,  thnt  tiic  said  Frnnccico  L;iii;i  hav  ing  hi  cii  infdrmcd,  that  the 
£imou!i  burning  concave,  not  long  smcc  made  by  M.  de  Vilette,  did  much  soon^ 
melt  iron  than  gold  or  ailver ;  he  esteems  it  worth  considermg,  why  a  kitchen 
fire  does  the  contrary,  melting  gold  sooner  than  iron. 

The  other  !%  that  the  s^id  P.  Lnnn,  liaviii^r  c\tn;ctr-I  nut  of  n  mt-tnllic  snb- 
stinc^  a  very  wliite  ?alt,  the  same  was,  upon  the  application  of  ihc  gentlest 
heat,  resolved  into  a  golden-  coloured  hquor ;  which  Ixaxig  removed  (torn  that 
-warmth,  aa  soon  as  it  felt  the  cool  air,  and  even  by  opening  the  glaaa  vrhereia 
it  waa  indoscd;  did  in  a  moment  ahoot  afreA  into  (he  flame  salt ;  and  4faat 

•  The  bituminoM  Hold  hut  ilcMiibed  10  kaie^beea  (tat  tpitSm  «r  pcOacid  nxk-^ 

ttRWd  AOpbtlM, 
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whilst  be  was  pooring  it  out  of  one  gta»  into  snother,  during  its  fliikKty,  it 

waa  dispersed  all  over  the  glass  it  was  poured  into,  sudilenly  congealing  into 
very  fine  threads,  many  of  which  were  extended  from  one  side  of  the  glass  to 
the  other,  and,  hanging  as  it  were  in  the  air,  formed  just  like  the  gubtilest 
oobwebst  not  at  all  ri|^  bot,  by  reason  of  their  esquisite  subtletfi  pBab1e» 
and  scarcely  peroetvaUe  by  the.  eye. 

Hie  Pleiades  observed  in  I67I,  and  predicted  for  1672.    By  Mr, 
JoBN  Flamstbed.   Tnmslaied  from  the  Laim.       79,  p.  9061 . 

Mr.  Flamsteed  here  predicts  certain  appulses  and  occultations  of  the  pleiadcs- 
by  the  moon,  as  they  may  be  expected  to  happen  in  the  course  of  the  year  1 672> 
Receding  the  statement  of  the  expected  appidses,  be  givesa  short  tablet  irf"  the- 

latitudes  and  longitudes  of  those  stars,  with  their  magnitudes  and  literal  marks, 
a,  b,  c,  d,  c,  f,  h  ,  i  Thr -  rcdicted  appearances  are  now  quite  uselew  J  but 
the  tablets  oi  places,  mark^,.  bcc.  ar^afrfoUdw:  1 


The  ttan  of  tbs  FbMn,  Aa.  1^9. 

»: 

Lm.  N. 

Mag. 

b 

-it,"  45' 
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*r 

5 

Between  this  -ini;!  ifie  nortliem  teletoogicoiie. ....... 
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J9 
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S 
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24  54 

48 

4 

S8 
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43 

»9 

6 

a 
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4S 

4 
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f 
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29 

3 

52 

19 

5 

h 

25  4? 

55 

3 

5G 

51 

7 

i. 

25  14 

4 

a 

42 

37 

9 

Tlie  observations  in  ifi/i  are  then  given  as  follow: 

I  have  a  tube  of  la^-  feet,  fumish^lwtth  con%'ex  lenses,  and  a  very  exact  Town- 
ley's  iiitcrometer,.  with  which,  in  the  clear  nights  of  last  October  and  Noveiit>> 
ber,  ihave  often  measwed  the-oiinutedislanoes^f-tbepldadeS)  and  thatjnth 
fuch.success,  that  my  repeated  observations  never  differed  30"  from  onenoother, 
and  very  seldom  JO",   lliqr  are  also  confirmed  by  the  former  observations  of-  tfate 

V.QI,..I.,  4.  CI. 
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late  Mr.  Gpacoignt  and  those  of  Mr,  Towni^,  wliicii  were  made  in  a  similar 
naaaoer.    The  correct  distances  are  as  follow :  -.  ; 
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Vine.  Mutus,  in  alettertoRicciolus,  (printed 
in  the  Almages,  Nov.  torn.  1,  p.  717)  says, 
that  the  brighter  western  star  passed  over  the 
meridian  just  at  the  same  altitude  as  the  bright 
f  tar  of  the  pleiadea.  Relying  on  which  notice, 
and  the  observed  distances,  I  have  to  those 
stars  assigned  their  places,  as  in  the  firet  table 
above ;  first,  having  given  the  same  place  and 
latitude  to  the  middle  bright  star,  as  the  Caro- 
line author  has  done ;  and  the  others  also  being 
settled  from  thence.  Notwithstanding  which, 
however,  if  I  might  follow  my  own  opinion  in 
this  matter,  I  should  advance  all  those  longi- 
tudes three  minutes  more,  or  two  at  the  least, 
and  I  would  also  assign  them  a  greater  latitude 
from  the  ecliptic. 


V^t  .>'4 


j4n  Account  of  some  Books.    N*  79,  p.  3064. 


I.  Elemens  de  Geometric;  par  le  P.  Ignace  (Jaston  Pardies,  dela  Comp.  <fc  J. 
A  Paris,  167J,  in  l2mo. 

A  neat  compendium  of  Geometry,  both  theoretical  and  practical.  ' 

II,  Regncrus  de  Graaf  de  Succo  Pancreatico.  Lugduni  Batavornm,  An.j 
1671,  in  12mo. 

A  new  edition  of  De  GraaTs  Treatise  on  the  Pancreatic  Juice,  containing, 
among  other  additions,  a  letter  to  Dr.  Lucas  Schacbt,  professor  of  phpic  at 
Leyden,  de  partibus  gcnitalibus  mulierum,  the  prodromus  of  a  separate  work,  on 
tiiat  subject.  From  this  letter  a  Latin  extnict  is  insertetl  in  the  original  Trans- 
actions, a  translation  of  which  is  here  deemed  unnecessary,  as  the  treatise  here 
promised  by  the  author,  and  afterwards  noticed  in  N"  62,  is  in  the  liinrsry  «f 
most  anatomists.  ' 


▼OL.  fKrLOSOrHICAL   thaksactions.  $fg^ 

III.  Physioo  Mathcsis  dc  Liimine^  Culoribus,  et  lnde«  ttc  Aath.  Fnme. 
Maria  Griraaldo,*  J.  S.  fiononise,  IbGs,  in  4to, 

Tia  author  finding  dwtittneh  olweority  wa»  kft  fat  the  dootrineof  light,  and 
fltlMining  it  rather  oonunendable  than  presumptuous  to  tndaavour  the  clearing 

of  it,  especial')'  if  thai  be  done  by  experiments  (which  he  accounts  an  excellent 
way  for  the  improvement  of  all  natural  knowledge)  undertakes  in  two  parts  to* 
jdeliver  his  trials  and  meditatious  on  this  sub|ect. 

lu  the  fint  aie  contained  the  levenl  experinwDto  i*ycb  my  &voor  the  dbo-- 
trine  of  the  substantiality  of  light,  together  with  the  ratiocinations  thence 
arising.  In  the  second  is  represented  what  ma)  be  answere<l  to  al!  those  aign- 
nents,  so  as  to  save  the  peripatetic  opunun  o(  the  iiccidentatity  of  light. 

Bat  more  particulerly,  in  the  lormer  part,  he  eitpltiiw  how  many  ways  light  ir 
projMgated  or  diffused,  viz.  not  only  directly,  and  by  refraction  and  reflection, 
fciit  also  by  diffraction,  which  last,  according  to  him,  is  done  when  the  parts  of 
hght,  separated  by  a  manifold  di».section,  do  in  the  same  nittiium  proceed  ia 
difibent  ways.  Nest  he  oonttden  the  nature  of  light,  as  aho  diaphandty  and* 
opdty,  ami  takes  notice  that  RXWt  bodies,  whether  solid  or  fluid,  areporoos  ;- 
on  which  occasion  he  ventures  to  PT])1nin  almost  the  whole  philosophy  of  mag- 
Mtics.  Then  he  discusses  the  question,  wliciher  tlic  difiitsion  of  (ight  be  in- 
■tantmeou^  and  eondndes  it  in  the  negative,  though  the  dmetion  of  it  be  im- 
perceptible. This  done,  he  examines  the  nature  of  reflection  and  refraction, 
.  and  seans  to  «dUioiried|gef  that  supposing  Kght  to  be  •  aafaalaaee  very  Auid  and'- 

*'  BWhu  Giimddi  \rm  ose  of  thaw  pkiloaophert  of  the  17U1  oenttuy  to  wfaooi  the  Kieooes  of  u- 
iSaaaBgr  aod  optict  lie  nader  gmt  ohtigMWinfc  Hum  iciacai  lie  cnltifmd  io  c9ai|iKt  with  bli. 
eempatriot  Rkcioli,  by  diligent  obMnvdoor  and  «aperiment».   He  fint  nadoed  die  fpots  ia  tbe  wm, 

and  f  .:■■'<■  !•  •  tlii;^.-  in  the  muoLi  lumes  diat  are  »til!  if;         1  jji.i  rriii;r,':n!^  tfrrn  nfter  the  most  c-mincntt 
aNK>tiurocr»  and  phHoiopbers.    He  made  numeiou»  experiments  ia  optics,  mi  uoam  Uitcoveiies, 
wUdi  wwadhiwaiOi  opofrasdiaaiainclt  Artlwr  extsoded  hf     fanUknt  ikami^  of  N«wtsa. 
Grimildi  d«^oom«d  (be  circunisUnpe  of  tb«' lengthening  of  the  tolar  image,  fagi  ■  mj  of  lighl  let  in 
tfarongh  a  tauU  bole,  aud  redrafted  through  a  jUm  prism,  hut  without,  however,  diicovering  the  dif- 
frrcnt  n  ir.iii  v  ibrlity  of  the  rays.    He  taught  also  that  the  r,\y»  are  of  different  coloan,  and  that  opaque 
abiecta  have  00  ooloor  but  what  tttej  leoeivt  fiDm  the  af»  of  Hgbt.-  He  diMSMced  ikatjuofeity  vfi 
<aa  n^li^ttUAji'^slMa  Ae^Tnt  aevite'edgei  of  oa(lsiikili)eslS|.  tbit^^  tbeip^ 
ate  inflected  or  bcM  from  tlivir  direct  co»ir*p,  an  effect  which  Ito  tcrrard  (he  diflFraciion  of  light,  and 
'Which  Newton  afterwards  ctilled  the  ioflcctiou  of  it.    Indeed  the  abovo  worii  of  Grinuddi  compriie* 
a  great  quantity  of  curiouj  cxperimcaM  atKl  remarks  on  liglit  and  colour*.  Tbit'  indeed  was  his  chief 
aKfit>  for  hit  pbilMoplqr  i>  bar  too  andh  after  tlw  nailner  «f  Ut  coaalijr^  wUcb  aithimgh  ii  has- 
gtanlDdiewaild^sGaneis  eUbnieani,  tm.  wm nal tbefinl tftshdw dldw jnke of- AAiode.  Itk 
jomt,  bo(v«ver,  beiickn<rwledgcd,  to  the  honuur  ot'  Griauldi,  t]i.)t  had  he  lived  in  auoibci  coualiy,, 
and  un^  anoiber  suthoritjr  tjiaa  that  of  hi^./^cty^  he  would  have  t>ol<U/  ajipaMfl  the  dusou*  of  the  ■ 
mdMtpbilaM^hy.  Add  toibu;,  llial&a  iJha  cat«f  at  a«e7  e«lj  psriatf,  Tli»  itf  (<6S,  alei^ 
<*]<Hbs«f  age. 

d.aa. 
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very  subtle,  an  account  may  easily  be  given,  why  it  is  reflected  and  refracted, 
and  why  it  observes  such  laws  in  its  retieclion  and  relraclion  as  really  it  does. 
.  Further,  he  dncounes  of  coloon,  and  considen  how  Kght  is  changed  into 
colour,  sometimes  by  reflection  alone,  sometimes  by  refimclioii  alone,  sometimes 
without  either  and  without  the  chang^e  of  llu!  niediam,  viz.  bv  diffraction.  Tie 
«:xpUjns  also^  how  light,  by  the  sole  intrinsic  luodiiicatiun  of  itself,  passes  some- 
times iato  a  colour  that  U  oomihonly  caUed  apparent;  where  he  declares,  that, 
the  reason  why  light  pnwa  into  an  apparent  colour,  is  not  some  determinate 
angle  at  whldi  themys  amongst  themselves  are  inclined,  l)iit  that,  ilial  colour  i> 
produced  by  tlie  intctition  and  density  of  light.  He  teaches  also,  that  to  the 
vision  of  things  permanendy  coloured,  there  are  not  required  any  intentional 
species  transmitted  from  them,  and  contradistinct  from  light ;  but  that  the  fight 
which  is  difluscJ  or  at  least  reflectctl  from  things  coloured,  is  siifRrient;  yet 
with  such  a  modificatioii  as  is  to  be  found  in  light  apparently  coloured,  on  which 
occasion  many  particulars  are  delivered  conoeming  reflex  vision,  with  an  expli- 
cation of  that  quare,  how  the  place  of  the  thing  seen  is  peroeiTed,  Ice.  ?  To 
all  whicli  Is  acl;lc<l,  thai  the  modification  of  light,  by  whinh  it  is  both  penna^ 
nently,  and  (a.s  they  spoak)  apparently  coloured,  or  made  sensible  under  the  re- 
presentation of  colour,  may  not  improbably  be  said  to  be  a  determinate  and 
most  findy  furrowed  undubtion  of  the  same,  and  a  kind  of  tremulous  cfiffiiaion, 
with  a  certain  very  subtle  floating,  whereby  it  does,  in  a  peculiar  way  of  appli- 
cation, afl^ect  the  organ  of  vision  ;  which  is  illustrated  and  confirmed  by  what  is 
by  philos(^her8  taught  of  sound  and  hearing.  Upon  which  it  is  inferred,  that 
obkMirs  are  not  any  thing  permanent  in  viiiUe  tilings,  not  of  themadses  fncid, 
tvben  thef  are  not  illuminated ;  but  that  they  are  the  light  itaelf,  under  some' 
peculiar  modification  made  sensible  by  the  sight. 

Lastly,  This  first  part  is  ended  with  a  large  discourse  of  the  rainbow,  its 
ooAoon  «Bd  their  order,  its  dieolar  figure,  die  eonoentricness  of  ramhows,  Scd 
Cboduding  oh  the  whole,  that  a  rainbow,  both  the  primar)'  and  secondary, 
is  generated  from  the  solar  rays,  reflected  and  refracted  b}'  tlK  (!:op.s  of  a  rurid 
doud,  so  that  the  primary  is  represented  by  the  rays  that  are  once  reflected 
within  those  drops  but  the  secondary,  by  the  rays  twice  leAected,  and  wbkh 
after  a  double  refraction  in  both  cases  pass  to  the  eye,  plabed  in  the  aiis  of  the' 
rainbow. 

The  second  part  i>  r!i  patrliofl  in  six  propositions;  in  which  the  author  takes 
pains,  notwithstanding  aii  that  he  has  delivered  before,  to  abet  Aristotle's 
opinion,  importing,  that  light  is  an  aceidoit  t  thon^  he  (SssenMes  not,  that 
that  philosopher  seems  to  have  somewhere  fevoured  the  contrary  opinion  ;  as' 
he  also  acknowledge,  that  the  experiments  and  the  reasons  thenc^  deducetf 
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for  tlie  siibsLantialily  of  light,  approach  very  near  to  a  physico  mathematical 
evidence,  espedally  with  aodi  men  as  have,  either  skilfully  and  carefully  tnado 
thtMQ  esperiaienta  themadveg,  or  attentively  bdidd  them  n^n  made  by  othefs. 
However,  he  make-  -  shift  to  say  something  by  way  of  answer  to  all  the  argu- 
ments, pro<U)ced  in  the  first  place  for  the  proof  of  light's  \^e'mg  a  substance: 
yet  denying,  that,  though  ligitt  were  an  accident,  it  would  follow,  tliat  co- 
lours, called  permanent,  are  aomething  distinct  firom  light,  and  residiim^  in 
bodies  when  light  is  absent. 

IV.  Marci  Meibomii  de  Fabrica  Triremium  Liber.  Amstelodami,  1671, 
in  4to. 

•  TUs  dttcourse  treats  fint  of  tlte  oecaooa  and  original  of  shipping,  and  rt- 
Ulbet,  that  it  began  with  oars,  and  then  was  rnipnived  by  sails,  and  at  last  was 
practised  with  the  use  of  both.  In  the  beginning,  for  celerity  and  fight,  they 
multiplied  oars,  and  for  some  strength,  they  fortified  their  ships  with  strong 
beaks,-  as  biids  of  pray  have  strong  wings  and  a  sharp  beak.  He  ascribes  to 
tiae  Sklonians  tlie  first  invention  of  hoiMing  long  ships  for  war,  and  Uie  omk 
trivance  of  hl'inir  them  with  oars  in  such  a  manner,  that  no  void  spaces  night 
be  left.    As  broader  and  shorter  ships  were  built  for  burthen.  • 

OaUeys  he  distinguishes  into  monociota,  wherein  one  or  more  rows  of  men 
sit  in  the  same  Itvel  Or  plain  (  and  polycrota,  in  which  the  rowers  sit  in  divers 
heights,  one  above  another,  as  in  amphitheatres ;  whence  the  bircmis,  trire> 
mis,  quadriremis,  and  so  on  to  the  tessaraooatehs,  the  largest  that  we  read 
and  reccided  to  have  been  made  by  Philopater. 

In  the  monocrota  ha  oonaders  the  manner  of  diesitting  of  the  rowecst  and 
the  interscaliriTvirn,  or  the  space  between  the  two  oars  of  the  same  versus  or 
row  ;  referring  the  traottra  to  the  polycrota  galleys ;  where  he  has  occasion  to 
examine  the  measure  of  tiie  great  and  floman  foot  and  cubit;  as  also  to  give  the 
mesmng  of  die  woids  msua  (Gr.  ntxt  or  rtxf)  umI  ordo  (Gr.  TiiCw.) 

Next  he  endeavours  to  explain,  in  the  galleys  that  are  polycrotn  of  1,  5^ 
or  more  tiers  of  rowers,  scateH  in  HifTcrcnt  heights,  how  those  men  could  be 
placed.  And  here  iie  pretends  to  iiavc  been  the  first  that  has  perfected  the 
way  of  lessening  the  height  of  the  anctnit  gsl^i,  hf  derinng  these  two  ex- 
pedients ;  by  the  first  of  which  (said  to  have  been  published  by  him  1'2  years 
Mnce)  hp  affirms  to  have  showed,  so  to  place  the  lateral  rowers,  as  that  he  that  • 
«ts  behind  another,  may  move  his  hands  and  oar  under  the  seat  of  the  rower 
sitting  next  before  hun ;  by  which  means  three  lateral  rowers,  which*  aooonfing  lo 
Scatigefi's  way,  would  require  .the  height  of  13-t  feet,  will  occupy  only  the  space^ 
of  7i  feet.    By  the  other  invention,  which  he  now  adds,  he  pretends  to  havtt' 

found  a  new  place  in  those  ships  for  almost  half  the  number  of  rowers. . 
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After  this  he  inquires,  whether  ever  such  great  vessdB  of  so  many  tiers  of 
oars,  sitting  in  lO  many  diflffarent  heighu,  ivcre  ever  actually  built  ?  And,  if 
they  were,  whether  they  ever  came  abroad  to  fight  ?  Especially  ndh  •  ona  aa 
that  of  Philopatcr  is  recorded  to  have  boon,  of  10  tier'i,  requiring  above  4000- 
rowers:  and  that  of  Ptoleoiietu  Philadelphus,  of  30  tters^  having  more  thsit 
3000  rowers ;  and  another  of  20  rows,  requiring  3000.  Hereupon  our  autiior 
acraplea  not  In  affim  all  to  be  true  that  iamrittcn  of  aneb  wat  alii|» »  addn^. 
that  he  has  made  it  intelligible  how  it  may  be  so,  by  finding  places  for  iIm 
iygitac,  and  a  convenicncy  of  moving  their  oars  under  the  seats  of  those  that 
sat  next  before  them.  And  here  be  shows  at  large,  of  what  determinate  sizo 
those  vesaeta  waie,  aooorditig^  lo  bta  auppoiition  and  oontrivnwe  %  beginnmg 
fiofn  a  triremis,  and  showing  how  many  oars  and  seamen  it  contained,  namely 
200,  of  u  hich  1 80  were  rowers,  and  the  rest  mariners.  So  that  in  the  Athenian 
iket,  of  which  Cono  was  general,  consisting  of  180  triremes/  there  were 
86006  men.  Then  praoeeding  to  a  quinqueremia,  with  490  men  each,  oC 
which  there  were  rowers  300,  and  soldiers  120.  So  that  three  things  woe 
stupendous  in  that  Roman  fleet  at  Messina,  and  the  Carthaginian  at  Lyliboum  j 
one  is,  that  the  former  consisted  of  S30,  and  the  latter  of  350  ships,  moat 
qamqueremeaf  thai  ia,  ISO  feet  tong:  die  eeeond,  thai  the  nttnber  ot  men 
tbcyoontaineitwaa  190000,  and  isoooomeot  the  third,  the. apparatus  and  pro* 
Tision  nccessar)' :  y^-t  nil  tliis  affirmed  by  on^  of  the  best  of  the  aactenl  hiilton 
sians,  Polybius ;  who  himself  wonders  at  such  a  vast  oquipage. 

Here  the  author  undertakes,  out  of  Bdlybius,  Plutarch,  and  Liv^  to  sefoto: 
Salmaaiva^  afiimm^  that  ImSf  mf'giky  wem  built  or  eyiipped  laigar  than 
of  nine  tiers,  called  ivm'jTif.  Hence  he  proceeds  to  the  ships  of  eleven  romm 
^*3tMftt;,)  and  of  fifteen  rowa  {vinvuutmifati)  and  to  oaei  o£  niteeni 

hetkr  of  Mr.  I<j  ic  NEfrroN,*  Professor  of  Math§maAe$  t»  the- 

Unwersiiy  of  Cambridge  ;  conlmning  his  Nerr  Theory  of  Ltghi  and 
Cohurt :  tent  hy  the  Author  to  the  Editor  from  Cambridge,  Feb.  6^ 
1671-2;  to  be  comnunicated  toihc  Royal  So6ett^.  N' 90,  p,  3075. 
Sut^To  perform  my  late  promise  to  you,  I  ahatt  wilhool  fiwther  eeremony 

'  ^Hiis  letter  ^paan  a»  the  fimpiibiic  comnmiucatun  of  the  illiutrkNM  author,  cGnccmiDg'  one 
Hft  of  his  brilliant  ditcovenot,  via  tba  diflbent  colour  aad  refraogibUity  of  ihe  r^yi  of  light  ^  a  ais> 
corery  truly  novel  and  Eiukwopbical,  and  it  the  uwie  eKBaocdioaiy  aa  nwik  wheo  ^  autbot  'vat- 
aoljr  23  yean  of  a^  j  at  appesn  by  comparing  the  date  of  the  eupwimmta  wWi  IIm  oI  Ib'fcbth't 

Dec.  2.>.  I6i?.  We  shall  ht-re  only  notice  farther  tli.il  lit-  Jir<l  March  'JO.  17"7,  in  ihc  S5th  ynf 
•f  bis  age,  itncs  m  bmxc  anpl*  aocMot  of  hia  labewa  wiU  ammmoAi  iwm  fwt  oX  ^the  pciiititbacyi 
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acqumnt  }"OU,  that  in  the  beginning  of  the  year  i666  (at  which  time  I  appliol 
myself  to  the  grinding  of  optic  glasses  of  other  figures  than  spherical,)  I  pro- 
cured a  triai^ular  glaas  {arisiD,  to  try  therewith  the  celebrated  (^aenotnetia  of 
eoloufBb  Aod  for  tiwt  purpcwe  hmnag  daifcened  my  dumber,  and  made  a 
•ina!!  hole  in  my  ^vi^u^nw  shuts,  to  let  in  a  convenient  quantity  of  the  sun't 
l!g:ht,  I  placed  my  prism  at  his  entrance,  that  it  might  be  thereby  refracted  to 
tiie  uppoaite  waJl.  It  was  at  first  a  very  pleasing  diversion  to  view  the  vivid  and 
imeMe  cokMM  pcoduoed  tfaeraby;  bot  after  a  wliile  applying  myself  Id  con- 
sider them  more  circumspectly,  I  was  surprised  to  see  them  in  an  oblong  ioem  t 
which,  according  to  the  r«?eived  laws  of  refraction,  I  expected  would  hnve  been 
drcular.  They  were  terminated  at  the  sides  with  strait  lines,  but  at  the  enda^ 
Oe  decay  of  light  was  so  gradMl,  that  it  wm  difficult  to  detertiiuie  justly  what- 
was  their  figure ;  yet  they  seemed  semicircular. 

Comparing  the  let.gth  of  this  coloured  spectrum  with  its  breadth,  I  found  it 
about  five  tiroes  greater ;  a  disproportion  so  extravagant^  that  it  excited  me  to 
«  more  than  orffinry  curiosity  of  esanSning  from  ivfaenoe  it  might  proceed; 
I  could  scarce  think,  that  the  various  thickness  of  the  ^aas,  or  the  termination 
with  shadow  or  darkness,  CQuId  have  any  influence  on  light  to  produce  such  aii 
effect ;  ytit  I  thought  it  not  aniias,  first  to  examine  those  circumstances,  and 
fo  tried  what  irovld  happen  by  tnniraitting  light  through  parts  of  the  glass  of 
4iven  diicknesses,  or  throu^  holes  in  the  window  of  divers  sires,  or  by  seU 
ting  the  prism  without,  so  thnt  the  lipVit  rri'iTht  ^^^s  thro-Ligh  it,  nnd  be  re- 
fracted before  it  was  twminated  by  the  hole ;  but  1  tbund  none  ot  those  cir- 
cumstances matenal.   The  fiuhion  of  the  colours  was  in  all  these  cases  the 

Then  I  suspected,  whether  by  any  imevonness  in  the  glass,  or  other  con- 
tingent irregularity,  these  colours  might  be  thus  dilated.  And  to  try  this,  I, 
toon  another  prism  like  the  former,  and  so  placed  it,  tlul  the  light,  passing 
ttirough  tfaem  botbj  might  lie  feftacted  emtriiy  wqrtf  and  so  by  die  latter  re> 
tamed  into  that  course  from  which  the  former  had  diverted  it.  For,  by  this 
means,  I  thought  the  regular  effects  of  the  first  prism  would  be  destro)^!  by 
the  second,  but  the  irregular  oo««  more  augmented,  by  the  multipbd^  of  re« 
isoikioiM.  Hie  event  ffaa,  diat  the  light,  which  by  the  first  prism  was  dURised 
into  an  oblong  form,  was  by  the  second  reduced  into  an  orbicular  one,  with  as 
much  regularity  as  when  it  did  not  at  all  pass  through  them.  So  that,  whaU 
«vcr  was  the  cause  of  that  length,  it  was  not  any  contingent  irreguianty. 

I  Oen  proceeded  tt>  enmiiie  mofe  critieaOy,  whet  nni^t  be  eflbctad  ^ 
d^renoe  of  the  incidence  of  rays  coming  from  divers  parts  of  the  ion  }  and  to. 
thai  end  noesuicd  the  sevenl  lues  and  aogkit,  hdoopng  to  the  mufsif  In 
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di  t:inr'»  from  tiie  hole  or  prism  was  12  feet  ;  its  utmost  length  1S{.  inches ;  its 
breath  ;  tlic  diameter  of  the  hole  |  of  an  inch  ;  the  angle,  which  the  rays, 
tendii^toimds  the  iniddle  of  the  image,  made  with  thoae  Ihm  m  which  they 
would  have  proceeded  without  refraction,  was  44°  56'.  And  the  vertical  angle 
of  the  prism,  63°  12'.  Also  the  refractions  on  both  sides  the  ()rism,  that  is, 
of  the  incident  and  emergent  rays,  were  as  near  as  I  could  make  them  e(]ual, 
and  consequently  about  54^  A\  And  the  nys  fell  jjerpendicularly  upon  the 
wall.  Now  aufaducting  the  dkameter  of  the  hole  finm  the  longtia  and  breadth 
of  the  image,  there  remnins  13  inohcs  tlic  Ir^rigth,  and  2 J  the  breadth, 
comprehended  by  those  rays,  which  passal  through  the  centre  of  the  said 
bole,  and  consequently  the  angle  of  the  hole,  which  tliat  breadtli  subtend* 
ed»  was  about  81',  aniwerabie  to  die  Mtti*s  dSameter;  but  d»  angle  whidi  its 
length  subtended,  \vas  more  than  five  such  diameters,  namely  2°  49'. 

Having  made  these  observations,  I  first  computed  from  them  the  refractive 
power  of  that  glass,  aixl  found  it  measured  by  the  ratio  of  tlie  sines,  20  to  3 1. 
And  tiwn,  by  that  mtio,  I  oompntod  the  refiactkNu  of  two  raya  flowing  firon 
OfipOttte  p-irts  of  the  sun's  discas,  so  as  to  difier  3l'  in  their  obliquity  of  ind-> 
dence,  and  found  that  the  emergent  rays  should  have  comprehended  an  angle 
of  about  31',  as  they  did,  before  they  were  incident.  But  because  this  com> 
putition  was  fiMmded  on  the  hypothem  of  the  pitiportionaKty  of  die  mm  of 
incidenoe  and  refiactioii,  which  though,  by  my  own  experient^,  I  could  not 
imagine  to  be  so  erroneous  as  to  make  that  angle  but  3 1',  which  in  reality  was 
3*'  49'  i  yet  my  curiosity  caused  me  again  to  take  my  prism.  And  having 
placed  it  at  my  window,  as  befine,  I  obwrved,  that  by  turning  it  a  litde  eboot 
its  axis  to  and  fin,  so  as  to  vary  its  oUiquity  to  the  light,  more  than  an  angle 
of  'I  or  5  degrees,  the  colours  were  not  thereby  sensibly  translate*!  from  their 
place  on  the  wall,  and  consequently  by  that  variation  of  incidence,  the  quan- 
tity of  refraction  was  not  sensibly  varied.  By  this  experiment  therefc^^,  a» 
well  as  by  ^  former  computatioo,  it  was  evident,  that  the  diftrenoe  of  the 
incitlcnce  of  rays,  flowing  from  divers  parts  of  the  sun,  could  not  make  them, 
after  a  doinissation,  diverge  at  a  sensibly  greater  angle,  than  that  at  which  they 
before  converged;  which  being  at  most  but  about  dJ  or  92  minutes,  there 
Still  remained  some  other  canse  to  befoundout,  finm  whence  itoootd  be  a?  49r. 

Then  I  began  to  suspect  whether  the  rays,  after  their  trajection  through  the 
pcknt,  did  not  move  in  vxm'c  lines,  and  according  to  tlveir  more  or  less  curvity 
tend  to  divers  parts  of  the  wall.  And  it  increased  my  suspicion,  when  I  re-». 
membered  that  I  had  often  seen  a  teotiis  ball,  strock  with  an  oUiqoe  t«cbet« 
describe  such  a  curveline.  For,  a  circular  as  well  as  a  progressive  motion  he^ 
iltg  oomiptttucated  to.  it>y.  that,  stroke,  its  parts  on  that  side^  where  the  hkk 
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tions  conspire,  must  press  and  beat  the  contiguous  air  move  ▼k4eDtly  than  on 
the  other,  and  there  excite  a  rcliictancy  and  reaction  of  the  air  proportionalily 
greater.  And  for  the  same  reason,  if  the  rays  of  light  should  possibly  be  glo- 
bnlar  bodiea,  and  by  tiidr  4]Uique  passage  out  of  one  meditim  into  another  ao> 
quire  a  circulating  motion,  they  ought  to  fed  the.gTBiter  resistance  from  tiw 
ambient  aether,  on  that  side  where  the  motion?  conspire,  and  thence  be  con- 
tinually bowed  to  the  other.  But  notwithstanding  this  plausible  ground  of 
suspicion,  when  I  ctune  to  examine  I  eodd  •baerve  no  mcb  .curvity  In  then^ 
And  besides  (which  wm  enough  far  my  purpose)  I  observed,  that  the  difference 
between  the  length  of  the  image  and  diameter  of  the  hole,  througb  which  the 
light  was  transmitted,  was  proportionable  to  their  distance.  , 

The  gradnal  removal  of  tlwse  awpicioiM,  at  length  led  me  to  the  cxperimen* 
tum  cruets,  which  was  this:  I  took  two  boards,  and  placed  one  of  them  close 
behind  the  prism  at  the  window,  so  that  the  light  might  pass  through  a  smaU 
hbU^  made  in  it  for  the  purpose,  and  fail  on  the  .  other  board,  which  I  placed 
at  about  19  feet  dirtanee,  hwing  fiiat  made  a  niall  hole  in  it  afM>,  far  aoaw  e( 
that  inouient  light  to  pass  through.  Then  I  placed  another  prism  behind  dut 
second  board,  so  that  the  light,  trajected  through  both  the  boards,  might  pass 
throi^h  that  also,  and  be  again  refracted  before  it  arrived  at  the  wall.  This 
done,  I  took  die  first  prism  in  my  hand,  and  turned  it  to  and  fio  ilowly  about 
ha  axis,  id  much  as  to  make  the  several  parts  of  the  inuige,  cast  on  the  Moond 
board,  successively  pass  through  the  hole  in  it,  that  I  miglit  observe  to  what 
places  on  the  wall  the  second  prism  would  refiract  them.  And  1  saw,  by  the 
variatioci  of  those  phoes,  tlut  the  light  tending  to  that  end  of  the  image,  to. 
wards  which  the  refiaction  of  the  first  prism  was  made,  did  in  the  second  prism 
suffer  a  refractinn  ronsiderably  greater  than  the  liglit  tcntlin^-  to  the  other  end. 
And  so  the  true  cause  of  the  length  of  that  image  was  detected  to  be  no  other, 
than  that  light  oonsUts  of  rays  Affwently  vefirangible,  which,  without  any  re- 
apect  to  a  diiftiuuce  m  their  incidence^  were,  according  to  their  degwes  of  r». 
frangibility,  transmitted  towards  divrrs  j  nrts  of  ihc  waW. 

When  I  undo-stood  this,  I  left  off  my  aforesaid  glass  works;  for  I  saw,  that 
the  perfection  of  telescopes  was  hitherto  limited,  not  so  mucli  for  wunt  of 
l^aaiea  traly  jfigured  acoording  to  the  pttacriptioae  of  optic  aathan»  (which  all 
men  have  Irtbrrto  imagined,)  as  because  that  light  itself  is  a  heterogeneous 
mixture  of  diilerenLiy  refrangible  rays.  So  that,  were  a  glass  so  exactly  figured, 
•s  to  collect  any  one  sort  of  rays  into  one  point,  it  could  not  collect  those  also 
Into  die  sane  point,  uMch  havinf  the  same  incidence  upon  the  «me  owiSun 
are  apt  to  suffer  a  different  refraction.  Nay,  I  wondered,  that  seeing  the  dif. 
ference  of  refrangibility  was  so  great,  as  I  found  it,  tdeacopes  should  luiive  to 
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that  perfection  they  are  now  at.  For  measuring  the  refractions  in  one  of  my 
prisms,  I  found,  that  supposing  the  cutnmon  sine  of  incidence  upon  one  of  iU 
fihiMS  WM  44  parts,  dw  rin*  of  raftttdkm  of  the  iteoit  fays  on  fte  red  of 
the  colours,  made  out  of  the  gfaM  into  the  air,  would  be  66  ports,  and  the  sine 
of  refraction  of  the  Utmost  rays  00  the  other  eiid  6g  parts:  so  tliat  the  differ- 
ence is  atout  a  a4th  or  25th  part  of  the  whole  refraction :  and  ooRsequcntly, 
tiM  diject  glass  of  any  talesoope  ommt  oallect  all  tlie  laya  wlikli  come  &«m 
one  point  of  an  oljeel,  io  aa  to  make  them  convene  at  iU  focM  in  IcH  nam 
thar  in  a  r  rriilar  «piice,  *'ho«  diameter  is  the  50th  part  of  the  diameter  of  its 
aperture  -,  which  is  an  irregularity,  sonte  huodreds  of  times  greater  than  a  cir- 
cularly 6gured  lens,  of  ao  amalt  a  ieetion  aa  object  glasses  of  long  telesoopef 
utf  moM  eaoaa  by  the  unfitness  of  ita  figure,  were  light  ooiform. 

This  mnrlf*  me  tnkp  reflections  into  consideration  ;  are!  finding-  them  ngular, 
so  that  the  angle  of  reflection  of  all  aorta  of  rays  was  equal  to  their  aogk  of 
inddoice,  I  understood  tfiat  by  Ibeir  mecKatioa  epde  instriifiMnta  might  be 
%tOi|ighi  to  any  dflfrae  of  perfection  imaginable,  provided  a  refleeitng  "n^»*tm» 
could  be  found,  which  wo\il<<  poli'?h  a"  finrly  as  glass,  and  reflect  as  much 
ligtU  »s  glass  transmits,  and  the  art  of  communicttting  to  it  a  paraboiic  6gure 
be  also  attained.  Bat  tiieie  aaemed  very  great  difiieadties,  and  1  bsve  idmoofc 
(hoBght  tiwm  iMnpamUe,  nben  I  iuOttr  oomUbm^  tbH  oteiy  ameKokrity 
in  a  reflecting  sn|>erfide8  makes  tl>e  rays  stray  5  or  6  times  more  out  of  thcar 
due  course,  than  tl)e  like  irregularities  in  a  refracting  one:  so  that  a  mut^ 
greater  curiosity  would  be  liere  requisite,  tiian  in  figuring  glosses  for  re- 

Anudst  these  thoughts  I  was  forced  from  Casfibridge  by  the  intervening 
l^gue,  anH  it  was  more  than  two  yMrs  befor?*  I  proc«'ed#d  further.  But  thea 
havti^  thovigiit  OB  a  tencicr  way  of  polishing,  proper  lor  utctal,  whereby,  as  I 
inaguied,  the  figoie  also  woM  be  ootaaoleJ  to  the  laal^  I  b^n  to  itj  sriut 
might  be  effected  in  this  kind,  and  by  d^rees  so  &r  perfected  an  instrument 
(in  thoess^ntinl  p^rts  of  it  !:ke  that  I  rent  to  London,)  by  which  I  coulJ  dis- 
cern Jupilcr's  4  conconutants,  aad  «howed  them  divers  times  to  two  ottiers  of 
mf  ecqttMetanBet  >I  cwrid  alw  dhaem  tlw  mo(»^Sk»  pfaaaa  of  Vciidt^  bat 
M  mj  -^MmAj,  mot  wtkm  mae  nioeena  im  dispoaiiw  the  iaalfi». 
fluent. 

Fkom  that  time  I  was  interrupted  till  this  laat  auitumn,  when  1  imde  the 
eHwr.  And  aa  thai  was  aansiUj  better  than  the  first  (eapecully  for  day  objects,) 
ao  I  doubt  not,  but  they  wfll  be  still  brou|ht-to  a  nmch  gaaatcr  perfectkML 
by  their  eaiiumma,  tilM^  el  yon  infann  aae  taking  cue  aboo^  ^  at 
ioBdeo. 

a 
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I  liavc  sometimes  thonglit  to  make  a  microsco|>e,  wlildi  iti  like  manner 
f<hould  have,  instead  of  an  object  glass,  a  reAecting  piece  of  metal.  And  this 
I  hope  tlicy  will  also  take  into  consideration.  For  those  instrument  »oem  as 
cqttble  of  impraveiMnt  as  Idetoopes^  and  fierlMpt  moit^  beeame  but  one  «^ 

fleclive  piece  of  metal  is  requisite  in  thein,  as  you  may  poioeive  by  the  diagram, 
(fig.  13,  pi.  U,)  where  AB  represents  the  n^je-t  mpta!.  CD  the  e^'c  p^sss,  F 
their  common  focus,  and  O  the  other  focus  ot  the  nietui,  m  which  tiic  object 
is  placed. 

But  to  return  from  this  digncRsion,  I  told  you,  that  light  is  not  similar,  or 
homogenenl,  but  consists  of  difForm  rays,  some  of  whif-h  »re  more  refrangible 
than  others :  so  that  of  those,  which  are  alike  incident  on  the  same  medium^ 
«me  shafl  be  more  idraeted  than  oAenv  And  tint  not  bf  any  tiitue  of  the 
glass,  or  other  external  cause,  but  from  a  predisporition,  «Mdt  WUf  partiaubr 
rav  has  to  sufter  a  particular  depree  of  refraction. 

1  shall  now  proceed  to  acquaint  you  with  another  more  notable  difibrmi^  in  its 
jn^  wterfiii  the  ca^  of  ooloon  is  vaiMtAt  cctteaaiiig  whioh  I  shdl  1^ 
diMMi  the  doebins  fta^  and  then,  for  its  examination,  give  you  an  iMiMoe  or 
two  of  the  eTe|>^riTr>entSj  as  a  specimen  nf  the  rest. — ^The  doctriae  yiaa'^rUI  filA 
oomprehaided  and  illustrated  in  the  toiiowing  propoaitions :~ 
.  I .  As  the  laja  «r  Kght  SSStr  m  desfmof  rafimgibHitf,  as  tktf  also  dUb  hi 
their  disposition  to  exhibit  this  or  that  particular  oolonr.  Coloara^  not  qoalifi- 
cstions  of  fipht,  derived  from  refractions,  or  reflections  of  Tuttura!  bodie*  (as  it  is 
ggoeeaiiy  beitcved^)  t)ut  original  and  connate  properties,  which  in  tkvw  »yt  an 
<Bnm.  awDe  itya  we  diipoeri  te  tihiMt«irf4ob-r»  and  n»ctiaar $  aonw 
ydlow,  and  nootber;  somt a  greent  and  no  athori  nnd  so  of  the  rest,  iliir 
are  there  mily  rays  prtipcr  and  paitiG«lartoliieiiMearii«ltOol«u%  butflvea 
to  ail  their  mtomedtate  gradaUoos. 

2.  To  the  ««o«  degree  of  wrfisnjiibaity  Cfw  bdcnfi  the  adie  oslonr,  Mito 
tiie  same  oolonr  ever  belongs  the  same  degree  of  refirangjhSitjf*  The  least  so* 
frangible  rays  are  nil  disposed  to  pyhibit  a  rrx!  cdn-jr,  and  contrariH',  thoRf  rays 
which  are  disposed  to  exhibit  a  red  ooloor,  are  aU  the  least  refrangible:  so  the 
moct  refran^^  rays  are  iB  dhyeadl  t»fldi3Nt « deep  Mifafe^aleiur,  andoon* 
teaiily,  thoos  «hkdi  are  «pl  l»  cdribk  audi  a  yioiet  ooioor,  are  all  the  most 
refrangible.  And  ao  to  all  the  fnt(Tm«rrat!e  colours,  in  a  eontimictt  series,  be- 
long hitermediate  degnees  of  vefnuigibility.  And  thia  analogy  betwixt  oolcKUBt 
and  refirangibait)',  is  very  precise  and  strict }  tfK  njs  ahrays  dtlMr  eMCti^ 
rgiT^  in  Iwtf^  or  propertionally  disagreang  in  both. 

3.  The  species  of  rolour,  and  drgrce  of  rcfrangibil-tv  proper  to  any  particular 

soli  of  fays,  is  not  mutvbk  by  refraction,  nor  by  reto^oe  iipom  naUual  bodies 
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norbyanv  other  cause,  tbat  I  could  yet  observe.  When  any  one  sort  of  rays 
hi?  been  well  prirlCfi  from  those  of  otlicr  kimte,  it  has  afterwards  obstinately  re- 
tained its  colour,  uotwitlistanding  my  utmost  endeavours  to  change  it.  1  have 
refracted  it  with  pnams,  and  reflected  it  with  boifiea,  whtdi  in  day-light  we» 
6f  other  colours;  I  have  intercepted  it  with  the  coloured  filiTi  of  air  interceding 
two  compres**^  ph\cn  of  glass;  transmitted  it  through  (X)loured  nierli'tms,  and 
through  metliutns  irradiated  with  other  sorts  of  rays,  and  diversely  terminated  it ; 
and  yet  coold  net'cr  produce  any  new  ooktur  out  of  it.  It  would,  by  oontraou 
ing  or  dilBting,  become  more  brisk,  or  faint,  and  by  the  loss  of  many  rays,  in 
some  cases  very  obscure  and  dark.;  but  1  could  never  see  it  change  in  specie. 

4.  Yet  seeming  transmutations  of  colours  may  be  made,  where  there  is  aay 
mixture  of  divert  sorts  of  rays.  For  in  such  mixturesy  the  component  colouys 
appear  not,  but,  by  their  mutual  allaying  each  other,  constitute  a  middling  colour. 
And  therefore,  if  by  refraction,  or  any  other  of  tl  ie  aforesaid  causes,  tlie  difTorm 
rays,  latent  in  such  a  mixture,  be  i>eparatod,  there  shall  emerge  colours  differ- 
ent from  theooloor  of  the  composition.  Which  odoufs  are  not  new  generated, 
but  only  made  apparent  by  bdng  parted ;  for  if  they  be  again  entirely  mixed  and 
blended  togcihcr,  they  will  again  compose  that  colour,  which  they  did  before 
separation.  And  for  the  same  reason,  transmutations  made  by  the  convening 
of  divers  colours  are  not  real }  ftrwhen  the  difibnn  rays  areagpun  severed,  tltey 
will  exhibit  tfac  very  same  colouis,  whidi  they  did  before  they  entered  the  com- 
position ;  ns  yon  see,  blue  and  yellow  powders,  when  finely  mixed,  appear  to  the 
naked  eye  green,  and  yet  the  colours  of  the  component  corpuscles  are  not  there- 
by really  transmuted,  bntdnly'bleiidad.  fV»r;  when  viewed  with  a  good  nucro- 
aeppe,  .thqr  still  appear  bine  and  yellow  interspersedly. 

5.  There  are  therefore  two  sorts  of  colours.  Tlie  one  original  and  simple, 
the  other  compt>unded  of  tliese.  The  original  or  primary  colours  are,  red, 
yellow,  green,  blue,  and  a  violet-purple,  together  wiA  on^ge,  indigo,  and  an 
indefinite  variety  of  intermediate  gradations. 

6.  The  same  colours  in  specie  with  these  primary  ones  may  be  also  pror!ucrd 
by  composition :  for  a  mixture  of  yellow  and  blue  makes  green ;  of  red  and 
yellow  makss  orange;  of  orange  and  ydlowiah  green  makes  yellow,  iind  in 
general,  if  any  two  coknirs  be  mixed,  whiLh  in  the  series  of  those,  generated  by 
the  prism,  are  not  too  far  distatit  one  from  another,  they  by  their  luutual  alloy 
compound  that  co]pur,  which  in  tlie  said  &erie&  appears  in  the  midway  between 
tiwro.  Bnt  lhaae  n^nch  ore  sltaiated'al  too  great  a  distance;,  do  not  so.  Orange 
and  indigo  produce  not  the  intenneifiate  green,  nor  scarlet  and^jreen  the  inter- 
mediate yellow. 

7.  Bui  the  most  fOrprising  and  wonderful  composition  was  that  of  wMte- 
ness.  1'iiere  is  im»  one  sort  of  rays  which  alone  can  exhibit  this.  It  is  evec 
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compouoded,  and  to  its  composition  are  requisite  all  the  aforesaid  primary  co- 
kNiK»  mixed  in  •  due  prop(»rtioii.  I  have  often  with  admiration  bdidd,  that 
all  the  colour*  of  the  prism  being  made  to  convcri^^e,  and  thereby  to  he  again 
mixed  as  they  were  in  the  light  Ix^fore  it  was  incident  upon  the  prism,  repro- 
duced light,  entirely  and  perfectly  white,  and  not  at  ail  sensibly  diftenng  from 
a  direct  light  of  the  sun,  unleas  when  the  gfanes,  I  lued,  weie'not  wiffidentliir 
clear  i  for  then  Uiey  would  a  little  iodine  it  to  their  colour. 

8.  Hence  therefore  it  cop>es  to  pass,  that  whiteness  is  the  usual  colour  Of 
light  i  for,  light  is  a  confused  aggregate  of  rays  indued  vvitli  all  sorts  of  colours, 
as  they  ate  promiscuously  darted  from  tlie  vaciotta  paita  of  lominoos  bodtea. 
And  of  such  8  confused  aggregate,  as  I  said,  is  geaented  whiteness,  if  there 
be  a  due  proportion  of  the  ingredients  ;  but  if  any  one  predominate,  the  light 
must  incline  to  that  colour;  as  it  happens  in  the  blue  flame  of  brimstone;  the 
yeUow  ilame  of  aeandle ;  and  the  various  colowv  of  the  fixed  stars, 

•  9.  These  things  considered,  the  manner  liow  colours  are  product  by  the- 
prism,  is  evident.  For,  of  the  rays  constituting  the  incident  light,  since  those 
which  difier  in  colour,  proportionally  difter  in  refrangibility,  they  by  their  uu- 
cqoal  refiractiona  must  be  severed  and  ifispersed  into  an  oblong  form  in  an  or- 
derly successiOD,  from  the  least  refracted  scarlet,  to  the  most  refracted  violet. 
And  for  the  same  reason  it  is  that  objects,  when  looked  upon  through  a  prism, 
appear  coloured.  For  the  difluNm  .ra^s,  by  their  u^ual  refractions,  are  made 
to  diverge  towards  several-  parts  of  the  retime  and  there  eaqfceaa  the  images  of 
things  coloured,  as  in  the  former  case  they  did  the  fun's  imitge  upon  a  wall. 
And  by  this  inequality  of  re^jac(ion»  tbey  Mcome  not  only  coloured^  bu|  also 

.  very  opnfused  and  indistinct* 

10.  Why  the  oolourd  o£  the  rainfaoar  appear  in  falUng  drops  of  rain,  is  also 
fion  hence  evident  F)ar„  those  drapa  whkfa  refifiot.  the  rays  disposed  to  ap» 

,  |>e.'ir  purple,  in  grfiatest  quantity  to  the  spectator's  eye,  refract  the  rays  of  other 
sorts  so  much  less,  a»  to  make  them  pass  beside  it ;  and  sucli  arc  the  drops  on 
the  inside  of  the  primary  bow,  and  on  the  outside  of  the  secondary  or  exterior 
one.  So  those  dropsy  which  refr^  in  greatest  plenty  the  rays, apt  to  appear 
red,  towards  the  spectator's  eye,  refract  thost;  of  other  sorts  so  much.  mOfej,. 
asjto  make  them  ;kiss  beside  it;  and.  such  are  tlie  drop4  on  the  CXtsnor  pirtof ' 
the  prirooryy  and  interior  part  of  the  secondary  bow.,  .    ;  ., 

1:1.  'The  odd  pfaaaimnena  of  an.i  infiision  of  l%nam-  »9hritteaaa,;,leaf  .^qM,. 
fragments  of  coloured  glass,  and  some  other  transparently  coloured  bodies,  a]h 
pearing  in  one  position  of  one  colour,  and  of  another  in  auotheiv  are  on  these 
gicounds  no  jbnger  riddles.  For,  those  arc  substances  apt  to  reileut  one  sort  of 
light,  and  ttannoit  anbthfir  ^  as  may  beieen  in  a  daik  roomj  by  Ohwiiiittin^ 
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them  with  siiniilar  or  unoompounded  light.  For,  theti  titey  appear  oi  tUat  co- 
lour only,  with  which  th^  ara  illtunfaiaiBd^  but  ytt  in  one  pa^Qoa  more  imi 
md  luminous  than  in  another,  according  o  they  en  dispaml  none  qr  leMtp 
reflect  or  transmit  the  incident  colour. 

12.  From  lience  also  is  manifest  the  reason  of  an  unexpected  experiment 
whidt  Mr.  Hook,  sdmeWhere  in  hi>  micrography,  reiatea  lo  have  Aede  wMi 
two  wedgeJike  transparent  vessels,  fitted  the  oi^  with  red»  the  other  erilh  « 
blue  liquor:  naimly,  tliat  though  they  were  severallj'  transparent  enmigh,  yet 
botli  together  became  opaque ;  for,  if  one  iranemittod  ouly  mi,  and  the  other 
only  tine,  no  mys  eouM  paai  throogh  both. 

IS.  I  might  add  more  instances  of  this  nature ;  but  I  shall  oonduife  widi 
this  general  one,  that  the  colours  of  a!l  rriturftl  bor!ies  have  no  other  nripin 
than  this,  that  they  are  vahoiMly  qualihed  to  reflect  one  sort  of  light  m  ^ater 
(toity  Ihm  another.  And  this  i  hawe  eaparimentnd  in  n  dnlloom,  by  iilumi- 
vatili^  diOM  bodies  with  uncompounded  Ug^t  oif  divcra  ookNn«L  For,  by  that 
means,  any  bofly  may  be  made  to  appear  of  an}'  colour.  They  have  tlwre  no 
appropriate  colour,  but  ever  appear  of  the  cokiur  of  the  l^;ht  cast  upon  them, 
but  yet  with  this  difl&reaee,  that  ^y  are  most  brisk  and  vivid  in  (he  light  ef 
their  own  dvfJ^sht  coleur.  Muiam  eppeen  fliere  of  any  ookw»  imlMb«niljr, 
with  which  it  is  illiistr.iter!,  but  yet  most  luminous  in  red ;  and  so  bise  appears 
indifl^erently  of  any  colour  with  whidfi  it  ia  illu^trited,  but  yet  niofit  lumineuc  m 
bkte.  And  diereibre  minium  reflects  rays  of  any  colour,  but  most  et^xoualy, 
tiiaaeindiMd  with  red  t  and  bonaeqiiently  whte  lOitatieled  «ith'-day(ight,iliiitiay 
with  all  sorts  of  rays  promtscnously  Mended,  those  qualified  with  red  shall 
abound  most  in  the  reflected  light,  and  by  their  preTralence  cmvw  k  to  appear  of 
^t  oolour.  And  for  the  seine  reason  bioe,  reflecting  blue  most  copiously 
thaH  appear  Une hy  the  ciweaa  of  Mieae  1^  hi  ttaicAeeted  Kghti  andlhelike 
«f  other  bodies.  And  that  thia  i»  the  enthe  and  adequate  cause  d  their  eoloaa^ 
ii  manifest,  becnn^p  tlit  ;'  have  nopow^r  to  rh^np^e  or  alter  thf  ro4«iin;  of  any 
•ort  of  nqfs,  incKknt  apart,  but  put  on  all  colours  ludiflfeiently,  with  wtuoh  they 
SPB  enli|^tadeJ. 

These  thingahdng  so,  it  can  be  no  longer  diiputed,  whether  tliHnhe  eoloais 

in  the  dark,  nor  whether  they  be  the  qunlities  of  the  o^ects  we  see ;  no,  nor 
perhaps  whether  light  be  a  body.  For  since  flours  are  the  quaktiea  of  Ji^, 
Iw^ng  its  rays  Ibr  tlieir>CDHie  and  fanrneAate  subject,  how  can  we  think  -tfaoce  , 
laya  qualities  also,  uideaa  one  qtiafi^  may  be  the  subject  of  and  sustain  anodier ; 
which  in  effert 't".  to  ral!  it  ?ttbstance.  We  shntiM  not  know  hn(Vyr^  fnr  sub- 
atanoes,  were  it  not  for  their  sensible  qualities,  and  llie  pr incipai  ot  those  betag 
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now  found  due  to  something  «Im^  «e  have  aa  good  lesaon  to  Bdiove  that  to  be 

a  substance  also. 

Besides,  whoever  tI)OU|^t  any  quality  to  be  a  heterogeneous  aggregate,  such 
ai  light  is  diaoQverad  to  be?  But,  to  detenune more abaolulely  wl»t  light  is, 
afkcr  what  manner  refracted,  and  by  what  modes  or  actions  it  produces  in  oar 
mind?;  the  phantasms  of  cx)lo«r%  is  oot  SO  <a^,  Afid  1  shsU  noi  minglf?  mn- 
jectures  with  certamUes. 

Eeviewing  what  I  luwo  «rittm,  I  sae  the  disoouno  itseTf  iriil  kad  to  ^nn 
cxperimenta  sufficient  for  its  examination,  and  therefore  I  shall  not  troublo 
you  further,  than  to  describe  one  of  ihoae  which  I  have  already  Insinuated. 

hi  a  darkened  room  make  a  hole  in  the  shut  of  a  window,  whose  diameter 
nay  oonvqidcatly  be  aibout  a  third  past  of  an  ineh^.to-adiiiit  a  oenvanieat  qiuuiK 
tity  of  the  sun's  light  |  and  ftere  place  a  clear  aod  oplourkis  prism,  to  refract 
the  ent«-ring  light  tpwards  the  further  part  of  the  room,  which,  as  I  said,  will 
thereby  be  diffused  into  an  oblong  coloured  image.   Th«n  place  a  lens  of  about, 
three  feet  rsdiiis  (suppose  •  broad  object  glass  of  a  diree  loot  telescope,)  at  the 
distanpaof  about  four  or  five  feet  from  thenoe,  through  which  all  those  eoloara 
rowf  at  once  be  transmitted,  and  made  by  its  refraction  to  convene  r.t  n  further 
dtstaooe  of  about  ten  or  twelve  feet.    If  at  that  distanee  you  inter^t  this  light 
«ilfa  a  sheet  of  white  paper,  you  iwDI  see  the  ookNUf  ooMveitad  iato  whiteness  > 
again  by  being  mingled.  Bfptk  is  requisite,  that  tlie  prisn  wdlana  beplaeed' 
steady,  ar<l  that  the  paper  on  which  the  colours  are  cast  be  moved  to  and  fro;. 
iet  fay  sot^  motkus,  yoM  will  not  only  ^od  at  what  diiitauce  the  whkeness  is 
meat  pecfeot,  bat  ^  see  how  the  edourt  gradually  convene,  and  vaimh  into 
«hfleMai,  and  aficrwiida  having  croAsed  one  aix>ther  in  that  place  when  th^ 
compound  whiteness,  are  again  dis-^ipated  and  severed,  nnd  in  an  inverted  order, 
retain  the  same  oplom*  ^bich  they  had:  before  lh«^  entered  the  oooiposition. 
Too  ast^  also  see,  4hafe  if  a^p  «£  Ust  qplooM  el  the  lens  be  intcrce)^,  the 
whiteness  will  be  chained  into  the  other  oolgura.  Aad  ttaareibie  that  the  09ru>' 
position  of  whiteness  b»  |Mriast,  oMttanH^.  hft  tskian' that  M«e  af.theiiQl0iKt> 
^1  besi^  the  lens.. 

In  the  annexed  daaign  of  this  experiment,  ABG  expresses  the  prism  set  end* 
arise  to  sight,  fig.  U,fL  14,  doae  if  the holoF  of  the  window  EG..  Its  ver-^ 

tirn!  angle  ACB  may  convri'cntly  be  abnnt  5n  rf-  i-rees:  MN  designs  the  lens.. 
Its  breadth  2|  or  3  mches.    SF  one  of  the  straight  lines,  in  wlurh  diffbrm  rays 
be4wnoeived  to  flowjraocessivdy  iirom  the  sun.   Ff  and  FR  two  of  thuse 
ny  wmpaOj  tefiaole(l,,wI^  d»a.1ni|  xuk»  tooooveige  towards         aftsf  r 
dflpaiaitijWLlo  diwng;         i^Bllbi  gi^^^iiiim^^^^ 
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the  colours  {trc*  projected ;  which  in  Q  constitute  whiteness,  but  ate  icd  and 
yellow  in  It,  r,  and  ^,  and  blue  and  pnrplc  in  P,  />,  and  w. 

If  jou  proceed  further  to  try  ihc  impossibility  of  changing  any  uncompoundcJ 
eoloinr,  (whidi  I  have  asserted  in  the  Sd  and  13th  propositions)  it  is  requisite 
that  the  room  be  made  very  dark,  lest  any  scattering  light  miiii^  with  the  co-' 
lour  disturb  and  allny  it,  and  render  it  compound,  contrary  to  the  design  of  the 
experiment.  It  is  also  requisite,  that  there  be  a  pcrfecter  separation  of  the  co- 
lours than,  after  the  manner  aboife  dncribed,  can  be  made  by  the  refraction  of 
ooenngte  fHnsro,  and  hoar  to  make  audi  further  separatbns^  will  scarcely  be  diffi- 
cult to  them  that  consider  the  discovered  laws  of  refractions.  But  if  trial  ahaM 
be  made  with  colours  not  thoroughly  separated,  there  mii'^t  be  allowed  changes 
proportionable  to  the  mixture.  Thus,  if  compound  yellow  light  fall  upon  blue 
bise,  the  biae  will  not  appear  perfectly  yellow  bnt  rather  .green»  because  then 
are  in  the  yellow  mixture  many  rays  indued  with  green,  and  green  faeitt^  leas' 
rptnotc  fro!7^  the  usual  blue  colour  of  bise  tiian  yellow,  is  the.  more  oopioualy 
reflected  by  It. 

In  like  manner,  if  Ay  one=  of  the  prismatic  colours,  soppoae'red,  be  inter- 

oepted,  on  design  to  try  the  asserted  impossibility  of  reproducing  that  colour 
out  of  the  others  which  are  pretermitted;  it  is  necessary,  either  that  the  colours 
be  very  well  parted  before  the  red  be  intercepted,  or  that  together  with  the  rad 
the  neighbouring  oohxirs,  into  which  any  red  is  secretly  dispersed,  (that  is,  the 
yellow,  and  perhaps  green  too)  be  intercepted,  or  dae,-  that  alknrance  be  made 
for  the  emerging  of  so  much  red  out  of  the  yellow  green,  as  may  possibly  have 
been  diffused,  and  scattcringly  bietuied  in  those  colours.  And  if  these  things 
be  obaerved,  the  new  production  of  red,  or  any  interoepted  colour,  will  be  found 
impossible. 

This  I  conceive  is  enough  for  an  introduction  to  experiments  of  this  kind ; 
which  if  any  of  the  Royal  Society  shall  be  so  curious  as  to  prosecute,  I  should 
be  very  glad  to  be  mfermed  widi  whit'snooesa  s  that  if  any  thing  eeem  to  be 
defective,  or  to  thwart  this  relation,  I  nay  have  an  opportani^  of  giving  fur- 
ther direotion  aboirt  il^  or  of  admowkdlgiiig  my  erron^  if  I  have  eommitted 

any- 

Au  Account  of  some  Books.    N'  80,  p.  3088. 

T.  Beschnving  der  Oost  Indisrhr  Kusten,  MalaW,  Goromandd»  Ceykui^  itc 
poor  Philippua  fiokhaus.   T.  Amsterdam.  1672,  in  fbL 
Dieantlior  of  tiiia  leoent  biihuy,  la  active  dntdi  imnisler^  having  liveii' 


nmxf  ytwit  in  the  East  Indies,  especially  hi  Ceykio,  tus  taken  gnA  p«M  W 
gift  ail  account  not  only  of  the  late  civil  tn»n«ictions  of  his  coiintr)'men  and 
others  in  Uiose  parts,  but  aUo  of  many  of  the  observables  in  natural  and  moral 
things  in  these  countries.  Hti  mtoral  observatioQa  we  <^ieAy  these  foltowing^r' 
That  in  the  haven  of  Surat,  a  north  north-east  and  a  south  west  moon  niaktf 
the  highest  water.  That  the  elephants  made  to  fight  with  one  another  before 
the  Great  Mogul,  manage  the  combat  with  a  far  greater  agility  and  courage 
nen  tMi  would  imagine ;  obediently  failing  to  and  desisting  according  to  the 
Ipord  giken,  and  emfarscing  one  another  moat  lovingly  mth  their  trunks,  as  soon 
Bs  they  are  commanded  to  err!  tlif  rombat.  That  on  the  coast  of  Malnljar  the 
n^ts  are  rery  cold,  and  that  there  falls  a  great  dew,  especially  in  the  months 
of  January,  February,  and  March,  which  is  followed  by  intolerabte  heats  in  the 
day )  as  sdao,  that  the  land  bieecet  bejgin  in  the  morning  about  nine  and  ten 
o'clock,  nnr}  thr  hrpc-zr^  soon  after  sun-setting.  The  productions  of  thii^ 
country  are  cliieiiy  pepper,  aloe,  cardamom,  ginger,  some  salt  petre,  and  gum 
lack,  also  bezoar-^tones,  whidi  are  best  at  Cananor ;  likewise  mirabolans,  tit- 
■faritada.— That  ^efiper  grant  beat  in  Aady  pboe^hai  a  ttosk  stem,  to  be  8up»- 

ported  like  vines;  having  on  each  branch  iorrirnonlv  ?;>:  clusters,  each  a  foot 
lof^,  in  coloar  like  unripe  grapes ;  that  they  gather  it,  being  green,  in  October 
uid  November,  exposing  it  to  the  #dn  to  dry,  whereby  it  grows  bladt  hi  a  feif 
days*  That  at  Gananor  there  mm  tUMOmds  kuM  beaoiar-alOMa,  of  the  tiai 
not  only  of  71  pigeon's  egg,  which  may  be  had  fo^  6  or  7  reals,  but  also  of  tha( 
of  A  hen's  egg,  for  13  reals  a-pieoe.  That  most  of  the  inhabitants  of  Porca  in 
tiae  country  of  J^blabar  have  swollen  legs,  as^ibed  to  the  brackish  and  salt  petre 
Mler,  litef  bmiM  dritdt  thne*  Thrit  aboof  Tuteotnyn^  ih  NUUMriT)  is  oiie  of  the 
three  chief  pearl  fishings  m  the  East  Indies,  comprizing  Manaar  and  Aripoo, 
situate  between  Comorin  and  Ce)'lon  ;  the  other  two  places  for  taking  tliat  rich 
commodity  being  Ormus  in  Persia,  and  Ainam  on  the  coast  of  China,  i'haf 
die  pttwMwBring  oyafers  an  hard  and  tough,  aAd  Mt  gpoA  to  eatt  that  diqr 
must  be  dived  for  y,  8,  g,  10,  fathoms  deep  ;  that  all  ycara  do  not  equdlj^  ySM 
pearls,  in  regard  that  sometimes  the  pearl-banks  att  covered  with  sand,  and 
sometimes  the  oysters  are  too  small ;  that  the  pearls  of  Tuteooryn  and  Manaar 
-are  inferior  iif  gdodnesi  to  those  of  OrAnw,  Ihoae  being  ndA^  so  wbil^  no^ 
bright  as  these.  That  the  best  stained  cloths  are  made  about  BdUlqxmr,  (tf 
which  a  peculiar  kind  of  water  springing  there  is  thought  to  be  very  conducive^ 
That  between  Penna  and  Caleture,  north  of  PaJecatta,  on  the  coast  of  Coro- 
mandel.  there  grows  the  beat  easaye  t  itMdb  is  a  attiall  root  naed  in  ataiiwig  To^ 
dian  cloths  with  fiaed  colours.  That  at  PetapouU,  Oelir  Masultpata  n,  on  the 
same  ooast,  there  grows  another  excellent  essays^  called  tambrafdft^  yiddinf 
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$0  Mgh  and  intense  a  colour,  that  it  must  l)e  mixed  witli  the  ossave  of  arrical  or 
crtiicuui  ,  to  qualiiy  its  intcuscness.  Tliis  isonl}'  in  the  power  of  the  governor 
of  that  ptace.  That  the  great  traffic  in  diamomh  and  rubies  is  at  Mastdipatan  1 
that  diamonds  are  digged  in  the  countries  of  Golconda  and  Decan,  beliind  Bea- 
gala,  ncir  the  town  Basilaga ;  the  prince  thereof"  keeps  a  continual  guard  tlicre, 
reserving  for  himself  all  such  ^tone^  as  weigh  above  'lb  mangd^s  or  carats.  Th« 
old  rock  is  in  the  country  of  Deyam,  yielding  the  best  diamonds  of  all.  Borneo 
}ikc\vi»e  is  famous  for  these  stones,  and  csjxjcially  the  town  Bangar  Massing. 
That  tlu'  [ilaut  which  yields  the  indigo,  brars  :i  flower  like  that  of  thistles,  nn;} 
a  seed  like  that  ol  fieiium  Grajcuin :  that  being  first  sown,  it  holds  out  tiiree 
years.  That  tea  is  by  the  people  of  China  esteemed;  wbolesomest  when  taken 
lasting,  and  witlioiit  sugar ;  that  the  Dutch  use  it  much  in  India  for  health  and 
cheerfulness  ;  that  it  is  very  diuretical,  and  opening  the  kidneys,  and  causing 
free  respiration  j  that  the  best  grows  m  tlie  province  of  Kiangnan  in  China, 
about  the  town  Hocicheu ;  that,  when  good,  the  leaves  yield  a  very  pleasing 
aoent ;  that  the  tea  of  China  far  excels  that  of  Japan.  That  in  PatiarapaUt,  ono 
of  the  provinces  of  Jafnapatnam,  the  i  lepliants  by  the  strength  of  their  body 
bear  down  every  year  abundance  of  wUd  palm-trees,  when  their  fruit  is  ripe. 
That  in  Faletiva,  one  of  the  small  isles  near  Jafiiapatnani,  the  people  catch  the 
wild  horses  there  by  chasing  them  into  a  water  pool,  and  so  mastering  them' 
with  nooses.  Tlmt  the  wild  elephants  arc  by  the  tame  females  of  t!>e  siime 
kind  as  it  were  decoyed  into,  a  lodge  witli  trap  doors,  where  by  hunger  and 
long  wakes,  and  the  discipline  «xerdsed  upon  them  by  tame  elephants,  they 
are  at  length  tameil  il^emsdvea.  That  G^Ion  abounds^  besides  dephants  and 
wild  horses,  with  bullldous,  oxen,  cows,  sheep,  hogs,  goaf=,  deer,  elks,  wild 
boars,  tyger?,  bears,  jackals^  apes,  peacocks,  nightingales,  larks,  snipes,  par- 
tridges, pigeons,  gccse,  crows,  kites,  owls,  &c.  The  jackals  are  so  greedy  after 
man's  ilesh,  thai  the  inhahltauts  are  fain  to  keep  their  dead  from  them  by  cover- 
ing their  scfnilchres  with  large  stones.  To  which  he  adds,  that  their  flcih  is 
very  medicinal  for  a  consumption.  That  Ceylon  af?ords  divers  sorts  of  procions 
Stones,  as  rubies,  sapphires,  topazes,  granules :  and  mines  also  of- gold,  silver, 
and  iron  $  but  that  the  kings  of  the  island  will  not  soflcv  the  royal  metals  to 
be  dug  up.  That  the  commodities  for  trade  in  Ceylon  are  stained- Stuffily  silks 
porcela.i),  spices,  camphire,  ambergris,  radix  chioffi,  ampbion,  moBcns,  sanla)^ 
salt-pelre,  sulphur,  lead,  copper,,  tm,  &ct. 

II..  Aj)tonii  1e  Grand  Institutio  Philosophise,  secundum  princrpio  Renati  Desw. 
cartes }  no\  u  nieihodo  adornata  et  explicata. 

Tlu*  author  has  with  much  industry  and  dpameai  kud  togetlier,  in  thi&smaE 
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ipockil  vbhime,  a1!  the  parts  of  the  Cartesian  philosophy,  tO  fiuiiliUde  the  stiidjr 
of  the  same  to  sucli  as  desire  to  instruct  tliemsclvrs  in  it. 

III.  An  Essay  to  the  advancement  of  Music.  By  Tho.  Salmon,  M.A 
-I^mdon,  1672,  in  8vo. 

Hie  design  of  this  essay  is,  to  advance  muNc  by  casting  away  tiie  perplexity 
of  different  cliffs,  and  uniting  all  sorts  of  music,  lute,  viol,  vwlio,  OfgMi,  h»tp' 
ochord,  voice,  2cc.  in  one  uoivenal  character. 

awD  ov  TouniB  sixth  o»  tub  OBienrAb. 


jln  Account  of  a  New  Catadioptrical  TclcscopCt  invented  bi/  Mi:Neh'- 
TOift  F,  RriS.  andProfsMor  ^'MatlwnM^  in  the  Umueisity  of  Gun- 
Ifridge*  iV^ 81,  p.  4004.  Vd.VlL 

This  ensdtent  niathematidan  having  given  us,  in  the  Transactions  of  Feb. 

last,  an  account  of  tiie  cause  which  induced  him  to  think  on  reflecting  tele- 
scopes in<;traJ  of  refractino;  one«,  has  thereupon  presented  t!ic  norlrf  with  an 
essay  of  what  may  be  performed  by  such  telescopes ;  by  which  it  is  found,  that 
triesoopical  tabes  may  be  eonaidenibly  ahortaned  without  pr^odioe  to  their 

magnifying  effect. 

This  new  instrument  is  composed  of  two  metalline  spccuUi,  the  one  concavp, 
(iubtecid  of  an  ubject  glass)  the  other  plain;  and  also  of  a  small  plano-convex 
eye-glass.  By  fig.  1,  of  pi.  15,  the  structure  of  it  may  be  etrfly  imagined,  vi«. 
that  the  tubi"  of  this  telescope  is  oj>en  at  the  end  which  nspects  the  object ; 
that  the  other  end  Is  close,  where  t!ie  said  mnc  ive  is  laid,  and  that  nenr  the 
open  end  there  is  a  flat  oval  speculum,  made  as  small  as  may  be,  the  less  tu  ob- 
atratt  the  entrance  of  the  rays  of  light,  and  indined  towards  the  upper  part  of 
the  tube,  where  is  a  little  hole  furnished  with  the  s:iid  cye-gh.ss.  So  that  the 
rays  coming  from  the  object,  first  fall  on  the  roneave  n'accd  at  the  bottom  of 
tlie  tube,  and  are  thence  reflected  toward  the  other  end  of  it,  where  thc^'  meet 

♦  In  thSi  paper  we  have  the  descripti  ju  of  tfiL- Cru  reflecting  tele«oope  that  wa«  ever  ni«de,  a?  fiir 
a<  we  know.  The  ulea  had  indeed  been  iutiiii'j:itJ  a  law  years  before,  viz.  by  Msnicmu:,  in  a  letter 
to  Descartrs,  who  <Jid  not  approve  of  it ;  anJ  again  by  Jaroe*  Grrgory,  in  bis  Optica  Promota,  who 
eodeavoured  in  vain  to  cany  Uw  idea  into  eaecuttoo,  lltaM  «UempU  however  were  nuggpiled  bjr  a 
Baolkeliir  hilerior  lolfaatof  N««too,  btii^  faHmded.  beridN  dMtlHHBg  the  telescope,  t6  moid  the 
crrcr«  nrising  trum  tlie  figure  of  the  louses  ,  .vliL  re.i>  tliat  cf  cur  author -.I'a?  to  obviate  tlie  eriiir  .lod 
iacMivtiiiience  uf  (Ite  cuiuorcd  iinago:i,  and  ui  tlu:  uac^iuL  retraction  of  the  rsyi  of  light  j  •  (pUodiiJ 
dkooveiy,  mAkfa  bad  but  jmt  balbie  bcca  mde  by  himarlf. 
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with  the  flat  speculum,  obliquely  pQslte<l.  hy  the  reflection  of  whl'-h  tVi«y  we 
directed  to  the  little  plaoo-couvex  ghm,  and  &u  to  the  S{)eutator  s  wi^  kiokr 
ing  dovmvcdl  uMi  tiie  object  vbich.  the  tdisecfe  9  toroedto. 

To  undentand  this  more  distinctly  and  fullyy  the  reader  will  obenrte  that  AB 
ia  the  coucave  speculwn,  of  which  the  radius  or  semt-<Iiameter  is  I2f  or  13 
inches.  CO  4pokber  nietaUine  speculutu,  vvlu>ge  iur^  ic  Ibt  and  the  ciroeai^ 
ference  oval.  GDan  iron  mn,  faoUisg  a  riBg  of  farna,  in  wUch  apmaliiaa 
<a>iafiied. 

F,  a  small  eye  glass,  flat  abov*,  and  convex  bebw,  of  the  12th  part  of  an  inch 
radius,  if  not  less ;  an  the  metal  collects  the  «in'»  rays  at  (4.  inches  distance,  and 
the  eye  glass  at  leas  dwn  ^  of  an  inch  dialaoce  fiom  its  veffex:  faeaidaa  that  the 
author  knew  their  dimensidns  by  the  tools  to  which  they  were  ground;  and,  par- 
ticularly measuring  the  diameter  of  the  Iiemispherical  conoHrc^  ia  which  the  «fe 
glass  was  wrought,  found  it  the  6th  part  of  an  inch. 

GGG,  the  fore  part  of  the  tnb^  fastened  to  a  brass  ring  HI,  to  keep  it  im- 
moveable. FQKLi  the  hind  {lart  of  the  tnfa^  fiatened  to  another  braaa  ring 
PQ.  O,  an  iron  hook  ,  fastened  to  the  ring  PQ,  ai>d  furnished  with  a  screw  N, 
thereby  to  advance  or  draw  back  the  hind  part  ot  the  tube,  and  «o  bv  that  nieaas 
toptttthe  specula  ai  their  due  ditUauce.  MQGt,  a  crooked  inuu,  sustainij!^ 
Ilw  t«b^ai^  iwteoed  hy  tiie  niul  R  to  the  bidl  aodaoclMt  S|  wher%  tte 
nwy  be  twned  every  way.  The  centre  of  the  flat  speculum  CD,  RMUt  be  fdaoed 
in  the  same  point  of  the  tiihw's  axis,  where  falls  the  perpendicular  to  this  aais, 
drawn  to  the  same  Drom  tlie  centre  of  the  lilUe  eye  glas^  whick  point  is  here 
IMrltfijBtT. 

And  that  the  reader  may  understand  in  wh«t  degree  it  represents  things  dli^ 
tinct,  and  fr  t  from  colours,  and  know  the  aperture  by  which  it  admits  l-g+tt, 
be  may  compre  the  distanceii  of  the  focus  £  from  the  vertices  of  the  iutle  eyo. 
^ass  and  oonoMe  apeoiiloiD,  that  is,  EF,  of  an  iad^  and  BTV,  6f  inches,  and 
^  ratio  will  he  finmd  aa  1  to  38  ;  whereby  it  appears  that  the  ofajecta  wiB  bo 
magnified  about  38  times.  To  which  proportion  is  very  consentaneous  an 
observation  of  the  crown  on  the  weather-cock,  about  30O  feetdistauL  For  the 
sciicme  X,  figtire  2,  repreaenta  it  Lugger  by  24-  tijnea  in  diamder,  when  seea 
fhioo^  tlua,  than  thnHif^  an  ordinary  tdeaoqie  (as  at  figure  8)  of  aboat  two 
fMt  long-  And  so  supposing  this  ordinary  one  to  magnify  13  or  14  times,  as 
by  the  description  it  should,  this  new  one  by  the  experiment  must  magnify 
q^r  as  much  as  lias  been  assigned. 

Thiia  ikr  as  to  the  tfniotnsi  of  fhk,  bdaaapt,  Consemii^  the  mebdfine- 
atttar  it  lor  iJatm  NAaoling  aperalana,  the  invenlor  ha*  a]ao  oooiideKed  the 


■ame,  as  mt^  be  seen  by  two  of  his  letters  written  to  thtt  editor  fron  Oun- 
bridgQ,  J«iu  18  aod      i()7i-72,  to  this  efifect,  viz. 

h  Thftiut  flMtaffine mbitmoc  he  WHdd fpe  liiiftemitiou;  fhrt  wlule 
am  Mi^  far «  «bite>  hard,  and  duraUe  nwliUine  compOHtias,  they  resolv«  aoi 

upon  8urfi  a  onf  as  is  full  of  small  pores,  only  (JiscoN-eraWe  by  a  microscope. 

though  Bud)  a  one  m^y,  to  appeacance,  take  a  gootl  poUah,  jret  the  edges  of 
tfwaft  nMH  pmi  idl  mtm  am^  ftHer  in  the  pdishing  thaa  other  putt  ef 
the  nefail :  mAwa  bvMMr  poliahed  the  iDetal  may  appear,  yet  it  shall  not  reflect 
with  '.u'^h  i\n  nmirate  regularity  aa  it  i  iiel't  to  do.  Tluis  tin  glass  mixed 
with  ordinary  beU  loetal  makes  it  mace  white,  and  ^t  to  reHect  a  greaier  quan- 
tity of  light;  but  its  fumes,  rnsed  in  tbe  fiuioii  fike  w  wmaj  aSrial  bubble^^ 
fit  the  flMtal  full  of  those  roiciioaoopMl  poreb  But  wliile  arsenic  both  blauchea 

metal,  and  leaves  it  solid  without  any  sur-h  ]!ores,  esptciaUy  if  the  fusion 
has  not  been  too  violent.  What  tlie  Stdkte  Keguius  ot  Mars  (whtch  I  have 
acnnetimea  used)  oar  other  such  like  substance  will  do,  deserves  ponicukw  eau^ 

He  adds  this :  that  piitty,  or  odier  snch  Rke  powder  with  which  it  ia 
polts'hed,  by  the  sharp  angics  of  its  particles  frets  the  metal  if  it  be  not  very  tine, 
miQ  nlltt  it  iuil  of  such  small  holes  as  he  spei^  of.  Wherefore  care  must  be 
Mkctt  ef  tl»t,  before  jodgneat  he  giweiv  whether  theMbd  be  tfaeoaghoot  tbe 
Itody  tjf  it  porous  or  not. 

a.  Not  liaviog  tried  nwny  proportions  of  the  araenic  aixi  metal,  he  does  not 
a&rm,  whtch  absulutely  bebt,  but  tbinka  there  may  oonvemently  be  used  aoj 
fuunifyof  erseiM^  fgnallmy  in  weight  between  a  aiatkendeighliipaitof  lb» 
•0pper»  &  greater  proportion  making  the  metal  brittle. 

The  way  was  this  :  lie  first  melted  the  copper  alone,  then  pnt  in  the  arsenic, 
which  being  mehed,  he  stirred  thcn»  a  little  together,  taking  care,  in  the  mean 
te^  nettS'dniw  in  braitii  new  the  pernkienefcmes.  After  this,  he  put  in 
iiQy.  end  again,  as  soon  as  that  was  mehed,  which  v.-as  very  smlden^,  bcstinnd 
them  well  together,  and  immediately  poured  them  off.  Ih'  knows  not  whe- 
ther, fay  letting  them  stand  longer  on  the  fire  after  the  tin  was  mdted,  a  higher 
degree  of  finieii  wooU  heve  mwle  the  metel  poroas,  but  be  Hwught  tiie  wey  hm 
proceeded  to  be  the  aejest.  He  adds,  that  in  that  metal  which  he  MNt  to 
Liindon,  tht-re  w!K  no  ar<cnic,  but  a  snull  proportion  of  silver;  as  ho  remenrv- 
bers  one  shilling  in  three  ounces  of  metal.  But  he  thought  withal,  that  the 
■lff«4iil  arinndihnn  hiHekhiirtheBMlal  iaft,  endaole^fit  tebepofishedy 
•sgoeiineMltriaigi  itwfaifte  and  luminow.  At  another  time  he  wwed  ammo 
eoe  ounce,  copper  six  ounces,  and  tin  two  ounces ;  stnd  this  "~  mryillinteiOT  of 
hie  ba^  a»he  iatiowle^  fohahecLbetter  thwo.  he  did  the  otfa».. 


i 

VHILOSOFKICAL  TEANSACTIONS.'  IaKIIO  I673, 

As  to  the  objection,  that  with  this  kin  I  of  perspectives,  objects  are  found  with 
■difficulty,  iie  answers  in  anoiiicr  letter,  of  Jan.  6,  fliat  this  is  the  incon- 

ivemwKc  of  all  tirimthat  magnify  much;  and  that  after  a  little  use  tiie  incon- 
jvenience  will  grow  less,  seeing  tliat  hkiudf  could  readily  enough  find  any  day- 
objects,  hy  kiio  \-irig  which  way  they  were  posited  from  other  objects  that  lie 
accidcutally  saw  in  it;  but  in  the  night  to  find  stars,  he  acknowledges  it  to  be 
more  ttmibkaoRie,  which  yet  may,  in  his  opinion,  be  easily  remedied  by  two 
sights  afiixed  to  the  iron  rod  by  which  the  tube  is  susd^ned;  or  hy  an  oi^nary 
perspective  glass  fastened  to  the  same  frame  with  the  tube,  and  directed  towards 
the  s;ime  object,  as  Descartes  in  his  Dioptrics  lias  described,  for  remedying  the 
same  inconvenience  of  his  best  telescopes. 

So  fiu:  the  Inventor's  letters  touching  this  Instrument ;  of  whidi  having  com* 
municated  the  description  to  M.  Christian  Iluygens,  we  received  frocD  him  an 
nnswer  to  this  effect,  in  a  letter  of  Feb.  13,  )(j7'2,  N.  S. 

i  see  by  tlie  description  you  liave  sent  me  of  Mr.  Newton's  adjnirable  teles- 
cope, th^  he  has  wdl  conndeied  the  advantage  whidt  a  eoncave  speculum  baa 
tibovc  convex  glasses  in  collecting  the  parallel  rays,  which  certainly,  accordhig 
to  the  cjilculatioii  I  have  made,  is  very  proat.  Hence  it  is  that  he  can  give  a 
far  greater  aperture  to  that  s]>cculum,  titan  to  an  object-glass  of  the  same  dis- 
tance of  focus,  and  consequently  that  he  can  magnify  objects  mudi  mora 
this  way  than  by  an  ordinary  telescope.  Besides,  by  it  he  avoids  an  inconveni- 
.ence  which  is  inseparable  from  cotivex  olijfct-glxsses,  which  is  the  obliquity  of 
'  both  Uieir  surfaces,  which  vitiates  the  refraction  of  the  rays  tliat  pass  towards 
the  ndes  of  the  glass,  and  does  more  hurt  than  men  are  aware  of.  Again,  by 
the  mere  reflection  of  the  metalline  speculum  there  are  not  so  many  rays  lost,  as 
In  glasses  which  reflect  a  considerable  (juantity  by  each  of  their  suriaces,  and 
besides  intercept  inpiy  of  them  by  the  obscurity  ot  their  matter. 

Mean  time  the  mainbuainess  anil  be,  (o  find  a  matter  for  this  speculum  that 
will  bear  so  good  mA  even  a  polish  as  glasses,  and  a  way  of  gi^ng  this 
Kvltliout  vitiating  the  spherical  figure.  Hitherto  I  have  fnnnd  na  sjjecula 
ihat  iiad  near  so  good  a  poli<:h  as  glass ;  and  if  Mr.  Newton  has  not  already  found 
&  way  to  make  it  belter  than  ordinarily,  I  apprehend  his  telescopes  will  not  so 
wdl  distinguish  objects  as  those  with  glasses.  But  it  is  worth  while  to  aeaidi 
for  a  remedy  to  this  inconvenience,  and  I  despair  not  of  fiiulinir  one.  I  believe 
that  Mr.  Newton  has  not  licen  without  crnstflering  the  advantage  which  .i  para- 
^julical  speculum  wuuld  have  above  a  gplicrical  one  in  this  construction ;  but 
that  he  despairs,  as  well  as  I  doi,  of  working  other  surfaces  than  lyherical  one* 
with  due  exactness ;  though  else  it  be  more  easy  to  make  a  penbdical  than 
elijriical  or  hyperbolical  oaet,  by  reason  of  a  certain  propriety  of  the  pacabolie 


eonoM^  wMch  ki  tiiat  «11  the  sections  {MtaM  to  die  axis  mA/a  the  siine  pRi» 

bola. 

Ttiuft  far  M.HuygCBs's  jwiidous  letter,  to  the  latter  jwrt  of  which,  concerning^ 
die  grinding  (Ntrabolical  conoids,  Mr.  Newton  si^,  .in  a  letter  of  Feb.  20,  71, 

that  though  he,  with  him,  de^irs  of  performing  that  wort  by  geometrical  rules,, 
yet  he  doubts  not  but  that  the  th-nc^  may  in  mme  mcasiire  be  acoooiipiished  by 
mechanical  devices,   'lo  ali  which  i  cannot  but  subjoin — 

* 

A»  Extract  of  a  Letter,  received  very  lately  ('March  19J,  from  the- 
Inventor  tki*  new  T^eeoope,  from  Cambrk^  vis.  N*  81, 
p.  4009. 

In  my  l.ist  letter  I  gave  you  ocrasion  to  suspect,  that  the  instrument  v.  litch  I 
sent  you,  is  in  some  rcr-pecl  or  other  indisposed,  or  that  the  metals  are  tanusli^ 
ed.  And,  by  ycnr  letter  of  March  16,  I  am  fully  coalinned  in  tbat  opinion.. 
For  white  I  harf  it,  it  rcprtsented  the  moon  in  some  parts  of  it  as  distinctly  as 
other  telescopes  vfstMlly  do  whicli  magnify  as  much  as  that.  Yet  I  very  well 
know,  that  lliai  instrument  luis  its  imperfections,  both  -in  the  composition  of 
the  metal,  and  in  its  being  badly  cast,  as  you  may  peroetve  by  a  scabrous  place 
near  the  middle  of  the  mct.l  o,  it  on  the  polislied  side,  and  also  in  the  figure  of 
that  tn<'tal  near  that  w  :i\)roiis  p^ace.  And  in  all  those  respects  that  instrument 
is  capable  of  further  improvement. 

Too  seem  to  intimate,  that  lite  proportion  of  38  to  1  holds  only  for  its 
magnilyiDg  objects  at  small  tli^f;-!  ;  es.    But  if  for  such  distances,  suppose  500 
feet,  it  magnify  at  that  r.jfc,  by  <".i"  rules  of  optics  it  must,  for  the  greatest 
distance  imaginable,  mr-gnily  more  th.in  37  |  to  1  ;  which  is  so  inconsiderable  a.- 
diminishing,  that  it  may  be  even  then  as  38  to  I. 

Here  is  nu-olc  anotiicr  instrument  like  the  fiwmer,  which  does  very  wdlL 
Yesterday  I  comparctl  it  with  :i  (i-foot  teleirope,  and  found  it  not  only  to  mag- 
nify more,  but  also  more  distinctly.  And  to  day  I  found,  that  1  could  read  in 
one  of  the  Fhilosophical  Tnmsactions,  placed  in  the  sun's  light,  at  100  feet 
distance,  and  ihnt  at  110  feet  I  could  discern  some  of  the  words.  When  I 
made  this  trinl,  its  npcrtiirc  {(k-fint  ct  ne  xt  tlie  eyi )  was  cqr.ivalcnt  to  more  than: 
an  inch  and  a  third  part  of  the  object  metal.  Tins  may  be  of  some  use  to  tliose- 
tbat  shall  en^vour  any  thing  in  reflections ;  $ot  hereby  they  wiO  ia  some: 
measure  be  enabled  to  joc^  of  the  ^wdness  of  their  rnstniaMntar^  tee. 

£pUome  Binas  McthotU  Tangentium  Doetoris  Jojojnhis  If^ alusu.  Gwm^ 
Frqf  SmtiHani  Oxonue,         N*Bl,p.  4010. 

These  Mo  methods  ef  Or*  Wallb^  lor  drawing  tangents  to  omes^  may  weBl 


ggl  fUtLOiOmiCkl,    TRXKSACTI0K8.  [a^VO  l6fi. 

be  spared  here;  as  ih^'  may  be  ffiidiii  hit  Conic  SectKKis  tad  his  othen»orii% 
from  whence  they  are  extracted. 

Extract  of  a  Letter  ef  M,  Hsmm  Jrm  DaniM,  Mtrdt 
1672,      S*  giving  aome.  Jeeettnt  &f «  New  Coaia,  koefy  eeen  i» 
nuaCmmtry.       81.  p.  4017. 

Thoe  has  been  seen  here  a  new  comet,  from  the  2d  of  March,  1072;  whkh ' 
I  mysdf,  being  some  days  ?H  .-nt  from  home  and  from  it  v  nsTnimpins,  could 
not  observe  till  March  6th,  in  the  e\'ening.  It  is  seen  both  moming  and  even- 
ing. It  is  but  small,  having  at  the  present  a  train  not  above  a  degree  or  a  de- 
-  gne  and  a  half  long :  which  would  doubtless  appear  larger,  if  it  were  not  for  the 
twilight,  and  the  presence  of  the  moon.  It  is  now  about  the  stars  in  the  right 
arm  of  Andromeda  on  her  shoulder  blade.  As  far  as  I  can  collect  from  ohe  or 
two  observations,  it  tends  towards  the  lucida  of  Andromeda's  girdle,  and  that 
with  a  (fitect  diurnal  motion  of  about  two  degrees  in  its  coone.  Sec  Hg.  4, 

15. 

The  6th  of  March  In  the  evening,  7h.  40m.  it  was  in  7"  of  y,  ''n  the  35th 
deg.  of  north  latitude;  as  I  guessed  by  the  hasty  uispection  of  a  globe. — 
March  7,  in  the  moming,  ah.  SOm.  Ita  tongitnde  was  «bovt  B  d^.  T,  with  a 
KMuewlnt  less  latitude  than  b^ore :  in  the  evening  of  the  s&me  day  its  longi- 
tude was  10  deg.  T.  a""^  latitude  34°  nearly — March  8,  in  the  morning,  4h. 
the  longitude  was  12  deg.  T»  and  the  latitude  33*.  Which  yet  I  would  not 
have  taken  precisely,  because  I  cannot  yet  reduce  my  obaervatiooa  to  a  calculus. 
Hus  evening,  I  hope  I  shall  see  it  again ;  although  this  morning  we  could  see 
»  noditng  by  reason  of  the  dark  weather. — I  cannot  omit  to  mention,  that  I  have 
observed  again,  March  6,  1672,  the  new  star  under  the  head  of  the  constelJa- 
tion  of  the  Swan ;  but  it  can  hardly  be  seen  as  yet  with  the  naked  eye. 

We  have  reocnved  fresh  letters  from  Paris,  informing  us  that  ther^  and  at 
I,a  Fleeche  also»  it  has  been  seen  from  March  1 6,  N.  S.  to  March  26. 
■  We  have  since  been  informed  by  Mr.  Isaac  Newton,  that  about  the  l6th  of 
March  idHi  S.  he  saw  at  night  a  doll  star.  South-west  of  FerKOS,  which, 
he  says,  he  now  lakes  to  have  been  Aat  comet  of  which  we  gave  him  informa> 
tion.  But  he  adds,  that  it  was  very  small,  and  had  not  any  visible  tail,  which 
luadehiroresaiditno  iurtheri  so  that  he  fears  that  it  will  now  be  difficult  to 
findit. 
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An  Account  of  what  has  latehj  been  obterved  by  Dr.  Ksitmnton^ 
concerning  Egg9  io  be  found  t»  aU^wrUt^  Females,    JV^  81, 

*Of  this  subject  somt^  notice  has  l>ron  alieady  taken  in  70,  p.  685,  of  our 
Abi  i(l^'<."ment;  but  Mr.  Oldenburg  deemed  it  proper  to  j^ivo  a  moto  detailed  ac- 
count of  this  authors  observations  licreon  from  tha  Fi-eneh  philosophical 
jowiMli.  Ai  the  tswrtion  adwwed  by  Kokringiut,  that  man  hath  bis  origia 
from  an  e^,  has  given  rise  to  a  diversity  of  opinion  as  well  as  to  much  ijiSeuh^ 
Mr.  OldenbuiL'  Ikh  inserted,  along  witli  that  author's  remarks,  engraringa 
showing  the  siiape  and  structure  of  the  female  organs  of  generation.* 
Bate  l9t  figure  1,  lepreaents  a  matrix  with  ita  chief  dependencies  :  when 
B  is  the  nriti  ix.  FF  the  two  THSa  deieraitJi^  esteem- 

C  the  urinary  bladder,  frstened  to  ed  by  anatomists  to  convey  semen  tiesti- 
tbe  neck  of  the  matrix.  culorum  in  uterum. 

DD  the  two  testicafi,  or  rather  the  C6  the  two  TSia  pncpacantia,  for 
lepositoria  which  oontdn  the  eggs  picparing  the  matter,  to  be  perfected 
spoken  of.  in  testicutls. 

EE  tlie  two  tubes  of  the  mitriT. 

Fig.  '2  represents  eggs  ot  difierent  sizes,  as  Dr.  Kerkrtngius  affirms  to  have 
fennd  them  in  the  testicles  of  a  woman.—- Fig.  3  shows  a  larger  egg,  sndi  a 
one  as  we  have  found  at  Paris  in  a  woman  of  40  years  nf  ngo,  and  in  those  of  a 
maid  of  Ift  j-ear? — Fig.  4  exhiliits  smaller  eggs,  of  which  wc  have  found  a  good 
number  in  the  testicles  of  a  cow. — Fig.  5  represents  an  egg,  which  Dr.  Kerk- 

*  JSotbing  cao  be  man  vmatrsnl  than  thafignn  gino  in  the  pbte  faSbqgbig  to  tinm  «bwf«»> 
tioas,  of  the  utenu  and     appciidjges.   By  tcMkofi  are  nmnt  the  «viria,  and  what  are  termed  yam 

tleferentia,  \i*e  ■:Ti;'.[;i:ii.- to  be  ligaments.  '1  lii-  s1i;hh.',  situation,  anil  direction,  nl  the  I'.iIlopi,i:i  lubet 
are  strangdy  mlsrcpretented.  But  could  not  do  othcnv'uc  than  cogj  the  origioal  plate  tbe  maia 
|ioifMMt  of  vhich  ill  to  ahow  dM  wifiniu  vcaidtea  (of  which  Ds  Onaf  wtaa  dw  dSaoovciw)  vootiAwd 
in  the  ovsria.  In  the  ncl  of  spxual  intcfco'^irsc,  it  is  supjxisud  tliat  orve  of  thrst;  \T>'icIra  hiir^-^,  .ind 
Ibitt  tLc  fringed  cstrcaiity  of  one  of  tl;«  FallopiAn  tube»,  bc-iog  applied  cluscly  aiid  with  ojgiau  to 
that  point  of  tbe  ovarium,  the  contents  (amountiog  to  no  more  than  a  tingle- dcpi))  of  the  ciid  ruptured 
vesicle  pau  iaio  that  cad  of  (be  Fi^iopiaa  tube^  and  are  oonrqned  aloi^  that  cbanoel  into  (he  ctvilj 
aftbevtcm.  Ills  dao Bappawd tfnit  the  mom  virile tn  utcrum  pnjecniin,  twwuea  daaglht 

abovT  mmtirmrd  titbo,  .md  i!i  brouj-hi  in  icntnct  ^^ith  llic  <nvifr'rii!  sific  in  thf  fi-flrinni  (for  the 
imrpoic  cf  fecundation)  at  the  miiai^t  'wheii  the  itkkgtxi  exlrcmit)'  of  it  c  tuiie  is  ap))li<pd  to  the  ov8« 
rium.  It  h  obviriu  that  thete  explanations  of  pbytiologiat*  are  for  the  nio^t  part  coiijccttiraL  It 
abould  be  added,  th.it  after  conception,  a  yellow  substance  (tcnned  corpus  lutcuni)  i»  louitd  iii  tlioie 
place*  of  the  ovaria,  when  tbe  arifana  vesicies  were  mpturcd,  and  that  on  tbs  cxteraal  »ui£icc  ol 
die  o>  aria,  cioMiieei  m  ftKtMat  ibm  flaeea. 
VOL.  I.  4  T 


ringius  affirms  to  have  opened  three  or  four  days  after  it  ms  fallen  into  the 

matrix  oi'  a  woman,  and  in  which  he  saw  that  little  embryo  marked  B,  whcfeof 
be  Ibi'.nd  thu-  head  beg'.m  to  be  cbstitiguisliol  from  the  body,  yet  without  a 
distinct  percejjlion  of  the  organs.* — Fig.  6  shows  a  larger  egg,  wliidiDr.  Kerk'- 
ringius  opened  a  fortnight  after  conception,  finding  in  it  these  parttcolan ; 


A,  a  little  secundine. 

BBBB  thf  membrane  chorion,  di- 
vided in  lour  places. 

COCC  the  tnemhrane  amnios, 
divided  in  the  same  manner. 


D  the  navel-string,  by  which  tht 
child  is  fastcTiod  to  the  secundine. 

£  a  chdd  of  14  d&ys  alter  concep- 
tion, m  which  the  fios  b^int  to  ap> 
pear,  together  tnth  the  principal  parte 
of  the  bodv. 

Fig.  7  represents  the  skeleton  of  an  iniant,  foiuid  by  the  same  in  one  of  these 
eggs  three  weeks  after  conoeption.^Fig.  S  exhibits  skefeton  of  another 
diikl^  Ibund  also  by  him  in  an  egg,  a  month  after  conception. — Fig.  9  repre- 
seuts  the  skeleton  of  an  embryo,  found  by  him  in  an      sis.  weeks  after  cen* 

cqjtion.  • 

Though  this  opinion  (sa}f  Kerkringius)  abont  the  first  fbnnaljon  of  man  in 
a»  tggi  as  that  of  all  fowl,  is  not  common,  yet  it  ts  true ;  and  if  any  find  it 

difficult  to  believe,  he  may  cast  his  eyes  upon  fijr.  2,  where  he  will  jce  thos* 
eggs  represertted  aAer  tlie  life,  as  I  have  found  tliem  myself  in  the  body  of 
jnany  women  opened  by  me. 

Tliese  eggs  are  to  be  met  withy  not  only  in  the  testidea  of  women  manried» 
but  also  ill  xhosc  of  maids»  even  asyoong  hens  will  lay  eggs  withmit  any  conb- 
merce  witli  a  cock. 

These  eggs  are  of  tlte  size  of  a  pea,  and  contain  a  glutinous  liquor,  whidi 
mil  be  hardened  by  the  fir^  jnst  aa  the  wlute  and  ydXk  in  other  eggs.  The 

taste  of  them  is  flat  and  unpleasant  enough  ;  they  are  invested  with  one  or  wo 
fine  skins  which  stretch  themselves  a  little  wlrile  after  the  cgtrs  are  fallen  into 
the  womb,  and  change  into  two  membranes,,  called  aminos  and  chorion.  And 
as  these  two  membruKS  are  alwi^s  found  afterwardai,  enwrapping  the  cfaiM;  so 
k  is  verj  probable,  that  the  eggs  of  women  are  also  covered  with  iwo  skins 
fi-om  the  beginning;  though  by  reason  of  their  fineneas  i  could  not  distinctly 
see  them.. 

It  seems  that  Fallopius  has  seen  these  eggs  before  me as  appears  in  his 

anatomical  observations.  And  their  use  in  generation  seems  easy  to  be  deter- 
mined, by  rcflLclinj^  on  wliat  the  exjxirt  anatomist  Thom:i<;  Wharton  teaches  in 
his  treatise  of  glands,  ch.  33,  concerning  the  manner  of  conception.   For,  ao* 


f  This  kimaMidUls  with  die«tonvalkas  o£  HdkrandoilKr  aocmais  |l|ililii||hH,. 
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cording  to  liim,  semen  viri  peiu  trnt  in  t«\stes  f.c:i-..i.-«  per  uicri  tubas.  Now 
there  it  is  jpined  with  tlic  <;gg>  in  such  a  uiauncr,  uiuch  roietubiuig  o\X^et 
.ovipaioas  aniimlB. 

The  egg  being  thus  made  fecund,  descends  into  the  womb  through  the  wua 

defcicntia,  ar  l  in  two  or  tliree  days  grows  lo  the  si;:c  of  a  black  cherry. 
they  uill  down  Uiey  arc  a  little  larger  than  wc  have  represeailcd  ihctii ;  but  being 
soft,  they  are  easily  flatted,  and  never  remain  round.   If  in  falling  they  ore 
handled  and  dightly  presaed,  there  will  stick  a  little  skin  to  the  finger,  which 

shov,  ;  lluit  it  is  not  sect!,  nor  any  thing  like  it,  \mt  of  such  eggs  as  we  speak  of. 
Fxminse  di^iciunt  hscc  ova  imprimis  tempore  mcDStruorumj  vel  in  'u»  vette- 
jnentia. 

I  have  had  (saya  Kerkringiua)  an  occasion  fiivoanible  enough  for  examining 

that  germ  of  three  or  at  most  fuiu  days,  represented  in  fig.  5.  A  uian  it  J  woman 
diwl  3  or  4  days  post  fluxum  in<  nstnmtn.  I  assisted  at  tlie  opening  ot  her 
body,  and  liaving  found  iu  tlie  matrix  a  i'lUh  round  mass  of  tlie  size  of  a  large 
■black  cherry,  I  took  the  husband  askfe,  and  asked  him,  Niun  H  tempore  fluxus 
jnenstniorum  uxorem  c»gnovisset?  And  having  received  for  answer,  that  he 
bad,  I  prayed  him  to  let  me  carry  home  with  me  this  little  ball,  which  I  liad 
found  in  her  womb.  I  was  no  sooner  come  home  but  I  opened  it,  and  found 
that  nature  had  wrought  with  so  mudi  activity  in  so  small  a  time,  that  one 
might  already  see  the  first  lineaments  of  a  child,  since  we  obsened  in  it  the 
head  as  distinct  from  the  hud\\  and  in  the  head  we  look  notice  of  some  trarcs 
of  its  principal  organ.s.  A^  lor  tlie  re^t  ot  the  body,  it  was  notiiing  as  yet  but  a 
,OMSB  grossly  wrought,  m  you  mwf  see  in  this  ^^ura.* 

But  further,  the  embryo  rejiresented  in  fig.  6  was  only  of  15  days,  when  in 
its  head  there  were  noted  the  eyes,  nose,  mouth,  and  ears ;  and  the  body  be- 
gan to  have  legs  and  arms,  as  well  distinguishable  as  appears  in  tliis  figure ; 
which  represents  it  just  as  it  was  given  me. 

In  fig.  7  is  delineated  a  dnld,  wiiich  is  already  furnished  with  aU  its  cartili^gesy 
though  it  had  been  conceived  but  three  weeks. 

Fig.  8  represents  a  foetus  of  a  moQth,  having  now  the  whole  human  shape, 
«id  the  bones  thereof  inxn  enough  in  many  places  to  -support  the  parts.  Be- 
hold the  figure  well,  which  represents  this  little  engine  in  its  natural  s.-^c.  It 
alreatly  in  a  manner  sustains  itself.  The  two  jawbones  appear  ;  tlie  clavicles  are 
fonnod :  and  ail  the  ribs  arc  very  dislioct,  except  the  tirst  and  last ;  which  arc 
not  wont  to  have,  even  in  the  seoond  month,  the  ooniistenoe  of  bones.  One 

•  It  h-is  K  cn  nlrcady  remar1<f;!  ,it  p.  4  n  r^f  oi.r  ATjruljemrnt,  tliat  thcw  obsen-ations  respecting 
ibe  ciktctwc  ot  a  spticrical  orum  in  ilic  uterus  ot  \romen  3  or  4  dayt  post  coiluiii  ait:  uot  w  be  teiieii  oa. 
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may  scp  in  the  arms  the  joint*  of  the  shoulder  bones  and  of  the  cUkjws  ;  as  also 
thr  thi^h'- ;iii<!  both  the  legs,  together  with  their  hone'?,  called  focils  ;  whii-h  I 
had  not  observed,  when  I  wrote  my  treatise  ul  the  Gcueralion  of  the  Bones, 
All  that  you  aee  of  white  in  this  dghth  figure,  has  at  thii  time  the  quality  of 
bones. 

Fi^;.  9  rcpre5fnt<;  a  cliHil  of  <h:  \\'(\'\<  jiftcr  concc{>tion  ;  where  it  is  (o  be 
noted,  that  consp  iring  together  the  bones  of  divers  foetuses  it  will  be  found,  per- 
baps  to  admiiatioti,  that  that  whidt  has  been  oonoeiv«d  but  •  little  time  after 
another,  has  yet  the  bones  in  proportion  twice  as  lai^.  Hmt  ^kh  is  here- 
exhibited  by  fig.  o.  npprnr?  vmch  smaller  than  another  of  two  months,  as  appeai-s 
in  my  book  of  tl)e  generation  of  bones  i  but  the  bones  are  not  the  less  remark- 
able ;  for  whatever  has  the  hndncss  and  consistence  of  bones  in  that,  lias  already 
the  nature  of  caitilages  in  this;  The  inferior  jaw-bone  is  most  obaemble  in 
this  child  of  six  weel^s,  marked  A,  it  heinp:  at  this  compoMvl  of  SIX  littfe 
bone?,  which  when  it  is  born  arc  all  joined  together  and  make.but  one. 

Jl  ii  be  asked  how  I  come  to  know  that  these  degrees  of  growth  come  to  pass 
exactly  within  those  tiroes  recited,  espeddly  sinoe  in  ebortioDS  we  often  see- 
embryos  of  four  montiis  and  morv.  that  are  not  so  big  as  those  spoken  of,  I 
might  answer  by  repenting  all  I  said  before-,  when  I  compared  the  proportions  of 
those  difierent  germs.  To  which  I  shall  only  add,  that  embryos  which  miscarry 
have  dbea  remuned  a  long  while  in  the  body  befiwe  they  cane  hritt,  or  have 
Ihred  there  so  sickly,  as  not  to  draw  perhaps  half  the  noarishment  neceaiRiy  (or. 
them,  and  therefore  much  less  than  they  otherwise  wo'.ild  be.* 

So  tar  Kerknngius ;  on  whose  discourse  arc  made  these  reflections  by  M.. 
Denys.. 

1,  Thrit  those  eggs  are  generated  in  fanninarum  tcsticulig,  and  thence  made 
to  de<;c  end  ])c  r  tiibnm  into  the  matriXj  in  ooita,  per  vim  spintuocam  aeminis  ou^ 
cuii,  per  uteri  tubuni  {)enetranti8. 

3.TbitthoBe  eggs  are  of  diUbRnt  stses,  smoe  those  of  the  ^ird ,  fig.  represent 
one  according  to  the  lifey  as  it  was  found  with  nine  or  ten  smaller  ones  in  a 
woman  of  forty  years  of  n^e.  Such  as  wltc  found  by  Jjim  in  the  testicles  of  a 
cow,  are  duly  exhibited  in  fig.  4.  If  any  wonder  tlwt  in  f>o  Jorge  :ui  animal  theyt 
khould  be  so  mwh  smallef  than  Ift  a  woman,  he  will  Mf  e  more  cause  to  admire 
that  women  have  theni  so  little  in  oomparison  of  those  of  docks,  hens,  tic  tlie 
first  beginnings  of  tilings  tiot  bearing  alw-ays  a  proportioti  to  their  stale  of  in- 
crease, ns  heans  ami  jk-us  (c.  g.)- whence  grow  plants  but  of  a  very  middling  size, 
arc  much  larger  seeds  than  the  kernel;-  of  apples  and  [  'ears,  which  prodc.cc  con- 

*  For  mow  aoeunt*  wpwumwiom  of  |«tiuw  at  di&ie&t  fcood*  of  geiMia)^  m  fiBgonk'a. 
Umw.  AboC  and  Bidtoo't  wwks. 
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sMerali^e  large  trees.  Besides  it  mny  be  Hiat  cows,  when  in  their  heat,  ma/ 
atibni  larger  eggs.  Meantime  tiie  reason  why  the  eggs  of  fowls  are  always  pro- 
(Kirtionably  greater  thm  thoie  of  uromem  md  tif  quadrupeds  is,  that  they,  when 
l«d,  must  oontsin  the  natteF  not  oaly  for  Sonomg,  but  abo  for  iaedmg  the 

youngs  animal. 

3.  That  this  opinion  is  not  so  new  as  some  imagine;  since  Failopius  in  Oh- 
terv.  Anatom.  BortoU  Anat.  Reform.  1.  I.e.  26.  Uiolan.  Ench.  Anat.  1.  2.  c.  37, 
Laorent.  AiMt.  K  7,  c  to,  mention  diem. 

But  here  we  shall  obsen  p  the  true  ^tatc  nf  the  question,  from  the  Journal  of 
M.  Ganloi?,  saving  tluit  the  vesicle^  or  ciii^^  in  all  sorts  of  femalt^,  are  tob<?  con- 
$idcred  m  three  conditions:  J.  When  tliey  are  fasLetied  10  the  place  where 
nature  ha*  kK^^ed  them  as  m  a  repontor}i>  9.  Wheo  they  aie  loosened  fiom 
tiienoe.  3.  Wlien  they  enclose  the  embryo.  The  first  of  tliese,  viz.  that  theie 
are  vesicles  in  all  sorts  of  females  fastened  to  their  bodic?,  is  oerUtin  and  not  new,, 
as  appears  by  the  authors  just  now  quoted.  It  is  also  certain,  that  alter  concep- 
tion, that  which  eneloM*  the  ftetua  is  almost  like  an  egg:  but  this  is  not  new 
neither,  seeing  that  Hippocrates  has  observed  it,  lib.  de  Natura  Purri ;  and  Aristotle 
has  said  it  more  than  onre,  vijr.  1.  7.  ITist.  Anini.  c.  7.  and  1  3.  de  GLni  r,  Anim_ 
C.  9.  To  which  also  the  inudcriis  agree,  and  aniunst  otiiers  tiie  famous  Har- 
vey Exper.  6s.  de  Gener.  Anim.  The  question  therelbre  is  only,  whether  these 
vesicles,  fastened  to  llic  body  of  females,  are  loosenal  fi-om  it,  and  whether  that 
kind  of  t-g:g>,  wherein  the  embiyo  is  formetl,  is  one  of  the  veficles  loosened  ? 
Kcrkringius  asserts  the  affirmative.  Those  who  are  of  a  coutrary  opinion  say,, 
diat  it  is  ootain  that  that  biadder,  Kke  an  egg  in  which  the  fintus  is  formed, 
Goines  not  Stom  elsewhere ;  since  it  is  icnown  that  it  is  prodnoMl  in  the  place  of* 
'conception,  and  even  hou  it  i.^  tlierc  pro<Uiced  ;  as  appears  out  of  Harvey,  ibid., 
et  Tract,  de  Concept.  Beiides,  say  they,  the  vesicles  found  in  the  body  of  wo- 
men ate  so  fiuiened  there^  that  naturally  they  cannot  be  separated  from  thence; 
and  suppose  they  were  loosened,  there  is,  in  the  sauic  place  where  they  ar^. 
no  passage  large  c:ioiigh  to  get  through.  '1  hcv  a;lil,  ih.il  if  vtni  will  give  the 
name  of  eggs  to  all  the  vesicles  to  be  found  m  the  {urts  of  generation,  there 
would  also  be  eggs  in  the  body  of  men,  it  being  known,  that  at  the  side  of  the 
itasa'deferentia  there  are  found  dWerBN-vesidfes,  which  anatomists  compare  to  a 
^tistcr  cf  gKipesby  reason  of  tlieir  figure. 

TliC  reader,  says  this  Journalist,  ij  left  to  decide  liiis  question.  He  only 
tntiinatea,  that  in  the  many  animab  di^isected  in  the  Royal  Philesopliical  Aca- 
demy at  Faris»  there  were  never  found  any  vesides  actually  loose :  but  that  as  to- 
a  pas^ge  for  them,  there  luid  been,  thn-e  years  since,  dissected  a  woman,  and 
found  in  eadi  <ji  the  tubs  utm  a-msni^t  cavity  goiog  into  the  boU«m  of  tb» 
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matrix;  atltlin;^,  Unit  though  tliese  conduits  appear  not  open  onlinaiily,  they 
juiuy  yet  dilate  themselves  at  the  time  of  couo-'ption :  as  the  conduit,  tlirough 
which  the  eggs  of  the  fowl  do  pass  out  of  the  ovai  iom  into  the  matrixj  is  usually 
very  close,  but  yet  opens  sometimes. 

4.  To  return  to  M.  I>  ;  he  ohscrves,  tl'.nt  :.'!  other  animate  creatures 
^not  to  speak,  now  of  plant)  are  produced  by  moan::  of  as  birds,  insects 
.of  all  sorts,  fislies,  (of  which  last  sort,  thotigh  whales,  sea  calves,  and  dolphins,  bring 
forth  live  creatures  of  their  kititi,  yet  they  first  breed  them  within  ihwr  botfiea 
in  c^r?;'' 0      '  why  not  qua*ln;[;  tl^  .il-o,  r.ii  I  the  female';  of  mankind? 

5.  As  lor  eggs,  said  by  Kcrknngius  to  have  been  fouud  in  virginibus,  the 
sameM.  Denys  esteems  that  probable  enough.  For,  says  he,  though  we  Ind 
not  the  instance  of  liens  laying  eggs  without  any  cx»ngrcss  of  a  cock ;  the  place 
whore  they  are  bred  shows  enough,  that  man  contributes  nothing  to  their  pro- 
duction ;  all  tlial  he  can  do  k-iug  nothing  but  au  attraction  of  the  eggs  out  of 
thor  conservatory,  and  the  roakinir  them  descend  into  the  uterus,  ut  ibi  irroren> 
tur  ik  semine,  ct  fuecunditatcni  acquirant;  even  as  the  juiioes  of  the  earth  vivtiy 
all  the  ji!.>.iit>  by  insinuating  themselves  into  llie  grains,  and  penetrating  tlieir 
Akins.  And  it  may  be,  it  is  the  alteration  that  befalL  Uiese  eggs  when  tlicv  are 
retained  too  ]on^,«  which  causes  the  abundance  of  vapors  and  disorders  tvliicU 
other  parts  are  accw>ed  of.  On  whidi  occasion  he  alleges  a  notable  example  of 
a  young  maic!  of  ijuality,  that  lately  died  in  the  J  8th  year  of  her  age;  who  was 
subject  to  very  frequent  hy^trrtral  lits  of  vapurs,  of  whicli  she  was  one  <1ay 
assaulted  willi  so  great  violeiicK  lliat  it  cost  licr  her  life.  Her  body  being  opened, 
Testieulus  dexter  erat  flaociduB,  et  l^rss  solitai ;  at  nnister  ade5  tumidus  et  tn- 
flatus,  ut  ovi  anatis  aequaret  tnagnitudinem :  eoque  apcrto,  ovum  fuit  intus 
repertum,  olivam  figura  et  mngnitnHinc  refcrens,  et  separatu  nequaquam  difficile. 
Tbi&  he  says  is  still  kept  by  M.  CLiara^i. 

An  AccoiuU  of  tome  Books.   N'  81,  p,  40S7. 

I.  Plantarum  Umbelliferarum  Diitributio  nova,  &c.  A.  Rob.  MorrisoOj 
Med.et  Pn-f.  Botan.  Rr;;uj,  Sec.    0\oni;c  AThratro  Sheldoniano,  1672. 

This  work  of  Morrison's  is  incorporated  into  hi*  Historia  Plantarum ;  it  is 
therefore  unnecessary  to  particularise  its  contents. 

II.  AoiuoAcyi'a,  sive  Pcvti^  luipem  ZiOadini  gmsanti*  Nanvtio  Hislorica. 

Aulh.  Nath;in.  IlmlgeS,  M.  D.  &C.' 

Dr.  Hodgcs's  treatise  on  the  plague  which  raged  in  London  during  the  year 
1665.  and  by  wliich  68,000  persons  and  upwards  perished  in  the  course  of  la 
nxmtiis,  is  so  Well  known  to  medical  men,  that  it  would  be  lupetfluoua  to  ntain 
Ibe  anaiyaia  given  by  Mr.  Okkobuijs  of  its  contents. 
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III.  A  Philosophical  Essay,  dednring;  the  probable  causes  of  stones  in  th« 
greater  world,  in  orilcr  to  timi  out  the  causes  and  cure  of  the  stone  in  ilje  kul- 
neys  and  bladder  of  men ;  by  D.  Thomas  ^lerley,  physidan  in  ordioaiy  to  his 
tnajcsty,  Loiidini,  in  8vo. 

Contains  nothing  worth  notice. 

IV.  CaroH  Claromoutii,  M.D.  &c.  dc  Acre,  Solo,  ct  Aquis  Anglia^  deque 
Morbis  Anglorum  vemaculis  Disaertatio:  Nec  non  ObBervationea  Mcdicae 
Cambro  Britannicac.    Londini,  l673,  in  l2mo. 

In  the  first  of  these  tracts,  the  author  givt's  nn  nrconnt  of  the  situation,  air, 
soil,  and  waters  of  England :  as  ^lno  of  the  temper,  <lict,  exercises,  and  chief 
ridmewes  of  the  inhabitanta  thereof ;  in  the  other,  he  delivers  several  historiea 
of  diseases,  managed  by  himKllin  Wales,  describing  tfie  nature  of  each  (£»> 
Older,  with  the  tteatment  and  terminatioa  thereof. 

Mr.  NEJfTOs's  Lc/fcr  fo  fhc  FJifor.  of  March  96,  167?,  coutatmng 
some  more  Suggestions  afxnif  A/.v  ncir  I'c/rscnpc  ami  a  T(dtle  of 
Apertures  and  Charges  for  the  several  Lengths  of  tlutt  Imtrument, 
N'  82,^.4032. 

Sir,  Since  my  last  letter  I  have  further  compared  the  two  telescopes,  and 

find  that  of  Bietal  to  refwesent,  as  well  the  moon  as  nearer  objjBcts,  something 

more  distinct  than  the  other :  but  I  am  not  well  assured  of  the  goodness  of 
that  (ither,  whicli  I  borrowed  to  make  the  comparison  :  and  therefore  desire 
that  the  other  experiment  sliould  be  ratlier  confided  in,  of  reading  at  the  dis- 
tance of  between  100  and  130  feet,  at  which  I  and  others  could  reed  with  it  in 
the  Transactions,  as  I  found  by  measure ;  at  which  time  the  aperture  waa  i-y  of 
an  inch,  which  I  ktiew  by  trying,  that  an  obstacle  of  that  breadth  was  leqvisite 
to  intercept  all  the  light  wluch  came  from  one  point  of  the  object, 

I  should  tell  you  also,  that  the  little  piun  piece  of  metal,  next  the  eye-glass, 
is  not  truly  figuretl,  whereby  it  hrippcus  that  objects  are  not  so  distinct  at  the 
middle  as  at  the  edges.  And  I  hojx;  that  by  correcting  its  figure,  (in  which  I 
find  more  difficulty  than  one  would  expect)  they  will  appear  all  over  distinct, 
•nd  more  (fistioct  in  the  middle  than  at  the  edges.  And  *I  doubt  not  but  that 
the  performances  will  then  be  greater. 

But  yet  I  find  that  there  is  more  light  lost  by  reflection  of  the  metal  which  I 
have  hitherto  used,  than  by  transmissioa  through  glassra,  for  which  reason  a 
shallower  charge  would  probably  do  better  ofascnre  objects,  suf^ose  sudi  a. 
fifieas  wooUmateit  magnify  34  or  32  times.  But  .for  bright  objects  at  any 
disNtn<*b  it  wems  capable  of  magnifying  38  or  40  times  with  sufficieat  distincU 
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And  for  ell  olyects,  the  same  charge  I  believe  may  wUli  ndvantagt^  be  al- 
Icnvcd,  if  Uie  etcdy  maitcr,  employed  at  Loudon,  be  more  sUtuuriv  iefl«^ 
than  tiiii  which  I  htveuaed.  HHg./ icbbcoi^ 
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Tfie  performances  of  one  of  dieie  Inriru- 

m«it«,  of  rtnv  len^h,  beinj^  known,  it  wiH  ap- 
pear by  this  lateral  table,  wliat  may  be  expected 
Horn  those  of  oUm-  lengths  by  this  way,  if  art 
can  accomplish  what  is  pramised  by  tho  thsoiy. 
In  the  first  rolunnn  is  expressed  the.  ]cngt\i  a£ 
the  telescope  in  feet,  which  doubled  gives  the 
aeniidiaineter  of  ^sphere,  on  which  the  con- 
cave metal  is  tohe  groand.  In  the  wcond  oo- 
lumn  are  the  proportions  of  tl)e  apc-rtlirc's  for 
those  several  lengUis.  And  in  the  third  column 
are  the  proportionB  of  the  charges,  or  diameter 
of  the  spheres,  on  which  die  convex  si^^erfices 
of  the  eye^gbstts  im  to  be  gtound. 


The  use  of  this  table  will  best  appenr  by  example:  funpose  tlierefore  a  half 
fuot  telescope  may  distinctly  magnity  30  Umcs  wjih  an  inch  aperture.  Mid  it  be- 
ing required  to  know  what  ought  to  be  the  anelogoos  constitittton  nil  perfbrm- 
ance  of  •  fbur-fxit  tck^cope :  by  the  second  cotamD,as  lOO  to  476^*0  era  fle 
apertures,  ns  nUo  th(^  number  of  times  which  they  magnify.    And  consequently, 
since  the  hall'  loot  tube  has  an  inch  aperture,  and  magnifies  3o  tunes  ;  a  four-foot 
tube  proportionably  should  have  4-f|T  indies  aperture,  and  magnify  143  times. 
And  by  the  third  odumh,  as  100  to  166,  so  are  their  charges :  and  theKdbre  if 
the  diameter  df  the  convexity  of  the  ej-e-glfr«s  far  a  h;ilf  fool  telescope  be  if  of 
an  inch,  that  for  a  four-foot  should  be  ^  «  j,  that  is,  about  4  of  an  inch. 
It  la  like  manner,  if  a  half  foot  telescope  may  distioctly  magnify  36  times  ivith 
l-j.  of  an  hidt  apertar^  a  Urar-foot  telescope  should,  with  equal  divtinetoeas, 
magnify  171  times  with  6  inches  ^ixTtnre  ;  nnd  one  of  ^ix-fj^l  Mhould  majjnify 
232  times,  with  8f  inches  aperture  ;  and  so  of  other  lengths.    But  what  the 
evcut  will  really  be,  we  must  wait  to  see  determiued  by  experience.   Only  this 
1  thooght  fU  to  insinuate,  that  those  who  intend  to  make  tiiab  in  other  tengtha 
may  more  readily  know  how  to  de?ign  their  instruments.    Thus  for  a  four-foot 
tube,  since  the  aperture  should  be  5  or  6  inches,  there  will  be  required  a  piece 
of  metal  7  or  6  mchcs  broad  at  least,  because  tiie  figure  will  scarcely  be  true  to 
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ihe  eiljTes.  Anil  the  tTiic^cncss  ofthe  metal  mnstbe  proportional  to  the  brMdth, 
lest  it  bend  m  the  grinding.  The  metals  being  |x)lished,  there  may  be  trials 
made  with  several  ejc-glasses,  to  find  what  charge  may  with  best  advantage  be 
made  use  of. 

An  Extract  of.  another  Leiier  ef  ih$  mne  to  the  Editor,  dated  March 
30,  1672,  hy  way  of  an^ff-rr  to  some  Objections  made  hy  an  inge~ 
nious  French  PUUmpher  to  the  New  B^cHng  Telescope,  N'  82» 
p.  4054. 

Sir, — r  doubt  not  but  M.  A.  wll  allow  the  advantage  of  reflection  in  the 
theory  to  be  very  great,  when  he  shall  have  informed  himself  of  the  different 
relxangihitity  of  the  aeverd  my*  of  light  And  Ibr  the  pfiotieal  part,  it  »  in 
some  measure  manifest,  by  tlio  instruments  already  made,  to  what  degree  of  v  i- 
vacity and  brightness  a  metalline  8ub«:tance  may  be  polished.  Nor  is  it  impro- 
l»ble  but  that  there  may  be  new  ways  of  polishing  found  out  for  metal,  which 
wilMiir  excel  thote  that  vse.  Andwhen  a  rneUl  is       wdl  poliahed, 

it  will  be  a  long  while  preserved  from  tnrni  hing,  If  diligence  be  used  to  keep 
it  dry  and  close  shut  up  from  air ;  for  the  principat  cause  of  tarnishing  seems  to 
be  the  condensing  of  moMtiire  on  its  poliabed  rarfioe,  which  by  an  acid  qnrit, 
wheiwrith  the  aMMMphere  is  itapttgaakeit  oomodee-and  rusts  its  or  aft  least,  at 
its  exhaling,  leaves  it  covei'c'd  over  with  a  thin  slcin,  consisting  partly  of  an 
earthly  sediment  of  that  moisture,  and  prtly  ofthe  duatj  which,  flying  to  and 
fro  in  the  air,  had  settled  and  adhered  to  it. 

When  there  is  not  jocoMion  to  make  frequent  me  of  the  instrument,  them 
may  be  other  ways  to  preserve  the  metal  for  a  long  time ;  as  perhaps  by  im* 
merging  it  in  spirit  ot'  wine  or  some  other  convenient  liquor.  And  if  it 
chance  to  tarnish,  yet  its  polish  may  be  recovered  by  rubbing  it  witii  a  soft 
piece  of  leather,  or-  other  tender  substance  without  the  aiatslance  of  any 
fietting  powders,  unless  it  happen  to  be  nistjr«  for  then  it  must  be  new  po« 
lished. 

t  am  very  sensible  that  metal  r^cts  less  light  than  glass  transmits,  and  ibr 
that  inoottMnienee  I  gave  you  a'  lemMjr  in  my  last  letter,  by  assigning  a  shale- 
lower  charge  in  proportion  to  the  aperture,  than  is  used  in  other  telescope* 
But,  as  I  have  f<3und  some  metalline  substances  he  more  strongly  reflective, 
and  to  polish  better,  and  be  more  free  from  tarnistung  tiian  others,  so  I  hope 
there  auj  in  time  be  firand  out  some  subslattce  much  fieei;  from  these  innmve^ 
niences  than  .%nj  yet  known.  ,.  ^....j.  ^  ..;  . 

Voju,  I.  4  U  "    '    \i  \ 
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Observationes  Jovia  ad  duaa  I  tjcas  iranseuntist  DerbuB  Anghrum  ha^ 
bittB  mcnsibus  Febr.  et  Jfortii'^  1671-72,  *t,mtetUt  hJoB.  Fin^ 

STEED. 

Tlw  calculations  in  this  paper,  fiom  fhe  oM  UbifiS  of  Mr,  Street,  are  of  no 
xjsenovr,  mthepi«eiitwy«ca»ateatBteofMtroiion»y. 

Account  of  the  Return  oj  a  large  per mumnt  Spot  in  the  Planet  Jupiter, 
observed  by  SloNon  Cassint,        82,  p.  4039. 

It  is  DOW  above  six  yean  since  Cassini  published  the  theory  of  two  sorts  uf 
ipots,  at  certain  times  to  bo  teen  in  the  didt  of  Jttpller.* 

One  aort  are  nothing  but  the  shadows  of  the  four  satellites,  which  he  bad 
often  VL-ry  wi  ll  observed,  when  the«'  satdlites,  moving  through  the  lower  part  of 
their  small  circles  that  environ  Jupiter,  passed  between  him  and  the  sun  wh«:h 
illuminates  him,  making  a  kind  of  Bohr  edipM,  lilM  tbtt  wUbh  the  noon 
jfff^Mtj  when  ebe  is  between  the  sun  and  the  earth.   These  epots^  as  he  ob- 
served from  that  time,  have  this  peculiar,  which  distinguishes  them  from  all 
others,  that  tliey  are  precisely  found  in  that  place  of  Jupitier,  where  some  sor- 
tellite  is  aeen  by  the  sun;  that  tfiejr  go  ^om  the  oriental  limb  to ^ oeddental 
<]f  the  dtskof  Jut»(er,  «ithainotiOD  always  equal  to  that  of  the  satellite;  that 
in  lespect  to  us  they  premie  tiie  satellite  before  the  opposition  of  Jupiter  to 
the  sun,  and  follow  him  alter  tlie  opposition  ;  that  the  further  Jufnter  is  dtstaot 
from  the  opposition,  the  greater  ji  the  apparent  cfatance  of  the  same  eetdllei 
tfirt  at  diwre  times  of  the  year  this  distance  changes  in  proportion  to  the  aiH 
nual  parallax  of  the  satellite,  according  as  lie  is  dilTerently  seen  by  the  sun 
by  the  earth ;  and  that  at  one  and  the  same  time  of  the  year,  when  divers  satei- 
Utes  happen  to  be  between  Jupiter  and  the  sun,  the  spots  oorre^xmdent  .totbeoi 
an  distant  iRMntheoi  in  proportion  to  the  aeoudiaqMlera  ofthe  cifdeaoftb* 
same  satellites. 

The  other  sort  of  spots  have  no  denendance  at  all  on  the  satellites ;  but  it 
seems  Uiat  tliey  have  sonie  resemblance  to  tbote  spots  thnt  soawtinies  ^p»t  in 
the  sun,  or  to  those  thst  ate  always  seen  in  the i»oon-s  and  they  aie  perhaps  of 
the  same  natiiie  with' those  that  are  calletl  behs.  Thc^e  spots  also  move  from 
the  eastern  to  the  western  limb  of  Jupiter's  ditk;  but  their  apparent  iiiotion  is 
nnequal,  and  swUier  near  ti»e  centre  thun  the  circumference,  and  they  never 

•  What  d■iico^««sd  of  the  prraiaDent  t^M  is  tbu  pl«oei  h«e  in  England  by  M.  Hook,  An. 
I66i,  in  May.  nuij  ba  sssaJSifcl,  p.  5,  «mj?Med  with  M«.  4«  p. ««,  Mo»  ^  p.  *«,  No.  ».  p.  OS, 
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are  so  well  ^^-'cn  rri  v.-hr-n  they  approncli  to  tlie  centre,  as  they  arc  vety  narrow, 
and  almost  uaperceptible  wheu  they  approach  to  the  circuoiicreoce :  which 
oialces  us  believe  that  they  are  Art  and  superfictal  to  Jupiter. 

AnxN^  theae  spots  of  the  second  sort,  there  is  none  so  sensible  as  one  tbat  is 
situated  betu  eeti  the  two  belts,  which  in  the  disk  of  Jupiter  are  usually  seen 
extended  trom  east  to  west ;  Uie  largest  of  winch  is  between  the  centre  and  the 
northern  Unab,  and  the  narrowest  is  beyond  the  centre  towards  tlie  southeqi 
limb.  This  spot  is  always  adh«ring  to  the  sootbem  bdt,  iu  cfianeter  is  abo«t 
the  tenth  part  of  that  of  Jupiter ;  and  at  the  time  that  its  centre  is  nearest  to 
that  of  Jupiter,  it  is  distant  from  it  about  the  third  part  of  tiie  semidiamety 
of  that  pianct.  . 

SgnorCassiDi,  after  he  had  made  ntaay  obsentlioM  of  tbia  spot  doriBg  the 

summer  of  tlie  year  l665,  found  that  the  period  of  its  apparent  revolution  is  nine 
hours  and  56  minutes.  Jan.  IQ,  of  this  present  year  1672,  (N.  S.)  when  he 
observed  Jupiter  at  44-  o'clock,  in  the  morning,  lie  perceived,  in  the  same  place 
4rf  his  didt,  tbe  figure  of  the  saine  spot  adhering  to  the  saimsoudicm  It 
was  already  gone  beyoml  the  moiety  of  this  belt,  and  he  saw  it  advance  little  by 
little  toward^  t!ie  western  ]nnh.  to  which  it  Focmcrl  to  be  very  near  at  o'clock  : 
but  then  it  appeared  so  ^itnali  and  little,,  and  so  ixule  sensible,  that  he  was  obli- 
ged to  oeaae  from  observiag  it. 

By  the  calculation  he  made  in  six  years,  of  which  one  is  «  htSSoUile,  it  is 
found  to  ha\*e  made,  in  respect  of  the  eartli,  at  least  5294  revolutions,  each  of 
nine  hours  53  minutes,  58  seconds,  compensating  one  revolution  by  another, 
and  at  most  S9Q»  levolotioas  of  nine  hoars,  55  minutes,  51  seconds}  forasmuch 
as  he  was  assured  of  the  preciaeness  of  one  mean  levolutian.  to  one  8th  of  e 
minute,  which  will  be  verified  by  future  obseivjitions. 

Until  then  he  had  never  yet  seen  an  ioitnediate  return  of  this  ^t  after  9 
hours  and  sO  nrinutesi,  becsnse  it  had  not  happened  tbat  Jupiter,  a(ier  the  ap 
peanuice  of  the  spot,  had  stood,  in  one  and  the  same  n^ht,  long  enough  above 
the  horizon,  at  least  at  a  sufficient  height  to  observe  him  with  due  distinctness. 
He  bad  only  concluded  the  time  of  this  revdution  by  returns  observed  after 
•Aavk  30,  so,  and  SO  hours ;  and  he  had  moie  piedsdy  fimited  it  by  ofaanvax 
tions  more  distant.  But  the  night  after  the  ist  of  March,  at  74  o'clock  in  the' 
evening,  he  saw  ihis  spot  in  the  midst  of  the  belt ;  and  the  same  night,  at  5 
o'clock,  and  26  minutes  in  the  morning,- he  saw  it  again  returned  pc^eisely  to 
the  same  ^aoe.  Next  day  be  made  a  report  of  these  observationa  to  the  Royal 
AcsKloiny  of  the  Sciences,  and  predicted,  that  the  spot  would  arrive  again  at  the 
mid.st  of  the  belt  on  the  3d  of  March,  nf  fl  minutes  after  9  o'clock  at  nirht, 
whereupon  that  assembly  deputed  M.  Buot  and  M.  Mariotte  to  b^  present  jit 
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the  observation ;  who,  being  come  to  the  Royal  Observatory,  began  to  aee  at 
4  minutes  aficr  8  o'riock  the  ?pot  already  somewhat  removed  from  the  oriental 
limb,  but  yet  obscure  and  small.  At  47  minutes  after  8  o'clock,  they  saw  it  veiy 
dialiuctly  sdvandog  towards  the  middle  of  the  bdt.  From  5  minutes  and  40 
eeoond.s  after  g  o'clock  until  8  minutes  after  9  o'clock,  they  saw  it  in  the  nddat 
of  the  belt.  At  15  minutes  after  9  o'clock  it  had  passed  the  middle,  and  was 
come  nearer  to  the  occidental  limb.  And  a  Uttle  after,  the  Heavens  being  over- 
out,  he  ooald  then  observe  it  no  fwiher* 

This  observation  being  Ukm  for  the  epocha,  it  is  easy  to  find  hereaiter  the 
times  when  this  spot  shall  return  to  the  midst  of  the  belt.  V^r  yon  arc  only  to 
•dd  always  9  hours  and  60  minutes }  and,  for  greater  exactness,  not  to  omit  tiie 
ordinary  equation  of  days,  that  depends  00  the  inequality  of  the  motion  of 
the  sun  in  respect  of  the  equinoctial,  nor  the  pnticiilar  equation  that  depend* 
on  the  inequality  of  the  motion  of  Jupilerj  aooovding  to  the  diversity  of  the 
distance  of  the  sun  and  his  apogee. 

Thia  revohrikn  being  die  nrifteit  tnd  the  most  regular  that  is  hitherto  known 
in  tlie  Heavens,  a  traveller  elone,  e\'en  without  having  any  conespondenoe  with 
other  observers,  may  make  use  of  it  to  };n  I  the  longitude"!  of  the  most  remote 
places  of  the  earth.  We  shall  hereafter  examine  to  what  precision  we  may  arrive 
by  this  way. 

Obtervatuuu  qf  a  New  Comet,  made  at  Pans  in  the  Royal  Obtervator^ 
by  SiGSOR  Cassinl    No  i\2,  p.  4042. 
The  mathematicians  of  la  Fieche  perceived  the  comet  from  March  16, 
N.  8.  and  gave  notice  of  it  at  Fans. .  Those  of  the  ooU^  of  Ctermont  saw  it 

March  the  '23th. 

March  26,  at  half  an  hour  after  seven,  in  the  evening,  S.  Cassini  saw  it  be- 
tween the  head  of  Medusa  and  the  Pleiades.  Without  a  teiesa>pe  he  appeared 
as  a  atar  of  the  third  magnitude.  Its  hciad,  seen  with  a  telescope  of  ly  Aei;  ap- 
peared almost  round,  but  well  defined,  and  distinguished  from  tlie  mistiness 
which  formed  a  kind  of  chc\'elure,  or  hush  of  liair,  with  which  it  u-as  encom- 
passed} and  even  the  middle  was  a  little  confused,  and  seemed  to  have  inequa- 
lities as  are  seen  in  doodk  The  taili  which  is  principally  that  which  distin- 
ginshes  comets  from  stars,  was  abnoflt  imperceptible ;  yet  by  tlie  tdesoope  it  was 
seen  turned  opposite  to  the  sun,  and  it  appeared  of  the  length  of  two  dirtmetcrs 
of  the  head.  The  whole  comet,  head,  tail,  and  chevelure,  taken  together,  took 
up  no  more  than  three  or  fear  minntes  of  a  degree. 

At  48  minutes  after  se\'en  it  was  in  a  straight  line  with  tlie  lacida,  in  the  head 
of  Medusa,  and  with  the  most  western  star  of  the  Pleiades,  and  above  the  two 
dearest  stars  of  tlie  southern  foot  of  Ferscus  \  so  tliat  a  straight  line  drawn 
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through  these  two  stars,  almost  touched  the  southern  extremity  of  his  chevdure. 
This  place  of  the  comet,  trsDsferred  upon  tlie  map  of  the  fixed  stars,  fell  on 
03'  25'  of  Tatmif,  in  U"  N.  kt. 

March  the  28ih,  at  42  m  nutcs  aflcr  seven,  in  the  eveninp,  the  comet  was 
24'  distant  from  the  less  bright  star  of  the  southern  foot  of  Perseus,  and  had 
nearly  the  same  latitude  with  it.  So  tliat  it  was  precisely  enough  at  2<f  8'  of 
CTaariM,  and  in  the  hkitiKle  of  ift*  r.  At  14  nintiles  after  B,  the  diatanoe  oTOie 
comet  from  Aldebaran  was  ly"  38',  .and  at  9g  minuteB  after  B,  the  di«tanoe  from 
Capella  was  fuuad  to  be  22°  32'. 

Mardi  30,  at  35  minutes  after  9  at  night,  the  comet,  seen  without  a  teles- 
cope, appealed  aa  a  alar  of  the  4di  magnitude;  thiough  the  tdeaoope  he  exceed^ 
ed  even  those  of  the  first,  but  it  was  very  obscure,  and  without  any  perceptible 
tail.  It  had  passal  one  degree  and  a  half  beneath  the  luckla  of  the  southern 
foot  of  Perseus ;  so  that  this  star  was  exactly  in  tlie  midst  between  the  comet 
and  the  little  star  in  ^  leg  of  Feraetia,  marked  «  by  Baqier;  ila  place  there bdng 
28°  45'  of  Taurus,  anJ  g"  56'  N.  lat. 

March  31,  at  8  in  the  evenmg,  the  comet  was  in  a  direct  line  with  the 
ludda  in  tlie  foot  of  Perseus,  and  with  the  most  northern  in  the  head  of  Tau- 
roi ;  but  be  was  more  than  twice  as  far  fiom  the  iSnt  as  from  the  other,  which 
being  transferred  on  the  map  of  the  fiied  star^  gave  id'  of  Gemini,  in  htitwfe 

6°  49'. 

April  the  1st,  it  had  passed  45'  beyond  the  most  nortliern  star  of  the  head  of 
'  Dmnis,  and  that  he  most  have  touched  it  by  its  southern  limb ;  as  also  that  it , 
was  distant  1°  43'  from  the  star  that  was  nearest  to  that  toward  the  south.  This 
place  being  transferred  on  the  map  of  the  £xed  stars,  it  gave  30'  of  Gemini,  in 
lat.  7°44'.  '       •  ■ 

April  the .  9d,  at  eight  o^dock  in  the  evenings  it  was  SCf  distant  froni  the 
most  northern  star  of  Taurus  1  and  one  degree  from  the  star  of  the  ear,  marked 
f  by  Bayer,  and  by  Tycho,  called  soquentis  lateris  borea.  Two  lines  drawn 
from  the  most  northern  star  of  Taurui>,  one  to  tlie  comet,  the  other  to  the  star 
Ihst  is  wanting  in  Bayer,  made  a  right  angle;  and  the  distance  of  the  comet 
bom  this  angle,  was  double  of  that  which  is  between  these  two  stars.  This 
place  transfened  on  the  map  of  tlie  fixed  stars,  ML  on  2'  48'  of  Gemini,  in  lat. 
6°40'N. 

At  50m.  after  6,  the  line  drawn  throogh  the  Iranis  of  the  moon  pasaed  through 

the  star,  that  is  at  the  point  of  the  northern  horn  of  Taurus,  and  tlie  distance 
of  this  star  to  the  northern  Ikhti  of  tlie  >  was,  bjr  a  minute,  greater  than  the 
acmidiameter  of  the  moon. 

April  the  3d,  at  mne  o'clbdt,  the  comet  was  at  4*  from  the  sign  of  Gemini, 
tnN.]at.5*8r. 
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April  the  9  th,  gt  eight  ^o'clock  in  the  evening,  the  comet  Iiad  passed  the 
Dortherp  ear  of  Taurua,  and  Ms  equally  dkUunt  from  the  upper  8t«r  ot  the 
northern  ear,  and  firnn  that  wliidi  «ni^  on  the  front  of  Tnuw.  He  was  alsoai 

di'tiot  from  the  inferior  sl^r  of  the  ear  of  Taurus,  ns  this  star  is  from  the  next 
■westward,  hy  Tyclio  called  inferior  prascetlcntis  luteins  qnadrilatf :  >,  and  a  strrt!!»+il 
liue,  drawn  tliroqgh  the  comet  and  ll  c  upper  &ur  of  U»e  ear,  made  an  almost 
right  angle  with  aniM>htfJ||e,  dnwn  from  the  oomet  to  the  ioftrior  of  the  ftvro 
.  small  stars  that  are  alrove  the  eye  of  Taurus.  Tins  place  heing  transferred  to  the 
map  of  the  fixed  stars,  the  comet  was  foun'^  at  6*  16' of  Gemini,  in  lat.  3"  41'. 

April  the  Olh,  at  eiglit  o'clock,  in  Uie  evening,  the  comet  was  ibund  at  7°  2S' 
of  Gemini,  in  1st.  11*45'. 

April  tht  7th,  nt  nine  o'dock  in  the  evoiing,  the  cooMt  wu  ID  fl*  SoT  o^G^ 
mint,  in  lat.  1° 

SiOiOR  Cjsmrisr^ei^km  m  the  foregoing  OAwrM^KMii. 

M  the  pboea  of  the  oomet  iall  into  »  fine  littte  difiering  from  an  ardt  of  a 

great  circle,  which  cuts  the  ecliptic  in  10*^  45'  of  Gemini,  and  whidi  consequently 
has  its  greatest  latitude  in  10°  45',  of  Pisces ;  which  latitude  is  between  3g  and 
40  deg.  N.  The  same  circle  cuts  the  equator  at  101°  ot'  the  vernal  section 
caatwarilj  and  its  greatest  dedhiation  limn  the  equator  northwanl,  is  884- 
-.degrees. 

Having  chosen  two  of  our  first  observations,  and  having  taken  a  mean  be- 
tween the  tirst  observations  of  the  mathematicians  of  la  Fleche,  we  have  ftnmd 
by  this  roediod,  that  the  omnet  had  been  in  his  perigee,  Maidi  1 3,  at  8  o*ctoelt 
in  the  morning.  That  in  that  time,  which  was  that  of  its  greatest  apparent 
celerity,  it  made  about  '2°  32'  a  day  in  the  great  circle  of  its  apparent  motion, 
and  xvHt  >^  perigee  distance  in  the  line  of  its  equal  mouon.  That  it  was  in 
its  greatest  declination  the  1 1th  and  13th  <d  Marchj  and  that  at  that  tine  it 
passed  through  the  inferior  meridian  at  about  two  0*ck)dc  after  midnight. 

It  h  a  thing  worth  observing,  that  this  comet  keeps  its  course  almost  like  that 
of  the  2d  comet  of  1605,  and  of  another  of  1577,  observed  by  Tycho.  For 
tiiey  have  passed  through  almost  the  same  oonsteDations,  thoi^  this  be  more  in- 
dined  northward,  and  cut  the  ecliptic  3  or  6  degrees  more  forward  than  that  of 
1665.  So  that  it  seems  that  in  this  place  of  the  Heavens  there  is,  as  it  were,  a 
zodiac  for  comets. 

I.  De  Renatentia  Solidurum  Alexan.  Marchetti,  in  Ftesna  Acadonia  FhiL 
Prof.  Eaaisum  Florentiss  i065,  in  thin  4to. 
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This  booV  wn'i  promised  some  }'ears  ago  under  the  title  of  Galilaeus  Arnpliatos. 
But  the  author  now  follows  not  th«  steps  of  Gaiiiseus,  but  demonstrates  all  his 
propositions  another  way ;  building  all  upon  this  ground :  Momenta  Gravium 
proportMMiefn  habent  oompoaitim  est  profiortioaibua  ptuderoiD  et  kogiuidiiniin : 

which  is  his  first  prof:.nrt;nn. 

II.  Tabula  numerorum  Quadratorum  decics  millium,  uni  cum  ip'^orum 
Lateribus  ab  Uniute  incipientibu8»  et  online  ualuralibu^ue  ad  loooo,  progre- 
^ientibiiB.  Loodini,  107^ 

A  table  of  ten  thousand  square  numbers,  namely  of  all  the  square  number* 
between  O  and  lOO  millions;  and  of  thf'ir  n<<\e.s  or  roots:  which  are  ail  thft 
whole  numbers  between  O  and  ten  tbuusand :  8  sheets  la  fol. 

III.  Bagneri  <le  Giaaf,  de .  MuUerum  Oipnia  Xjeneratkmi  Inaenrientibtta 
Tractatus  noviis.    Lug.  Bat.  1672,  in  8vo. 

Tlie  subject  of  the  organs  of  generation  in  women  having  been  discussed 
more  than  once  in  the  preceding  part  of  this  v^omc,  we  deem  Jt  unnecessary  to 
inasftthe  analysisof  thU  treatiie of  de  Gnafs,  niioae  work*  are  is  thie  hnidt 
cf  almost  emy  anatomist. 

IV.  Dt»cours  de  la  Cinnoissance  dea  ficstes ;  par  le  P.  Ignaoe  Gaston  Dndiei|» 
S.J.    A  Paris,,  1 07 '2,  in  12mo. 

The  author**  opinion  is,  that  beasts  have  ont/  a  simple  apprdienrion  of  ob^ 
jects,  without  reflection. 

Mr.  Isaac  NEirroys  Considerations  on  part  of  a  Letter  of  M.  de 
liEiiCJi,  concerning  the  C'aiadioptrical  I'elescope,  pretended  to  be 
improved  and  r^ned  by  M.  CjusBonAiM.   JV^  89>  P'  4056L 

Thai  the  reader  may  be  enabled  the  better  to  judge  of  the  whole,  by  com* 
pring  together  the  oontrivances  both  of  Mr.  Newton  and  Mr.  OMSS^caiat 
i^tl  be  nece$8arv  to  borrow  from  the  IVench  neraoir  what  is  thsvc  asid  coooenip- 
ing  them  ;  which  n  as  follows : — 

I  send  you  (says  M.  de  Berce  to  (he  editor  of  the  memoir,)  the  copy  of 
the  letter  which  M.  Casscgnun  has  written  to  me  oonoenuag  the  pKipor>i 
tions  of  Sir  Samuel  Moreland*8  trumpet.  And  as  for  the  telescope  of  Mr. 
Ncwtnti,  it  lias  as  much  surprised  me  as  the  former.  For  it  is  now  about 
three  months  since  M.  C.  cummunicated  to  mc  the  figure  of  a  telesoope, 
which  was  nearly  Kke  Newton's,  and  which  he  had  invniEd,  bm;  which  I 
'look,  upon  as  more  ingenious.  I  shatt  have  giM  yon' the. description  «f  it  in 
short. 

ABCD  is  a  strong  tube,  in  the  bottom  of  which  there  is  a  great  ooncaye 
apecolum  CD«  pierced  in  the  middle  £.  Fis  a  oowtatpecilu^  10  dtvoM^ 
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as  to  its  conmity,  that  it  idleets  the  atwctes  Mrhich  it  norives  Unm  the  great 
spccul  1IT1,  towards  the  hole  E»  where  is  an  eye-^ass,  iriiidt  one  looks 

througli. 

The  advantage  which  I  find  in  this  iostrument  above  t>iat  ot  Mr.  Newton,  is 
first,  that  the  nunitb  or  aperture  AB  of  the  tube  may  be  of  what  size  yon 

please;  and  consequently  you  inay  have  tmny  more  rays  on  the  concave  specu- 
lum, than  upon  that,  of  wliich  you  have  given  us  the  description. — 2.  The  re- 
flection of  the  rays  will  be  very  natural,  since  it  will  be  made  upon  the  axis  it- 
adf,  and  thereloce  mora  vivid.-^.  The  viaioa  of  it  «iH  be  so  moeh  the  more 

piecing,  as  you  will  not  be  incommoded  by  the  great  light,  by  reason  of  the 
bottom  CD,  which  hides  the  whole  face.  Beside*  that  you  liave  less  difficulty 
in  discovering  the  objects  tlian  in  Mr.  Newton  s. 

ftht  /bUowing  tire  the  Considerations  of  Mr.  Nrwlon,  as  we  received  tkgm  fnm 
him  m  a  Letter,  written  /nm  Combruigef  May  4,  1672. 

Sir, — I  -shoiiltl  be  very  glad  to  meet  with  any  improvement  of  the  catadiop- 
trical  telescope;  but  that  design  of  it,  which  (as  you  inform  me)  M.  Cassegrain 
has  communicated  3  months  since,  and  is  now  printed  in  one  of  the  Ft^di 
jfiemoirs,  I  fear  will  not  answer  espeetation.  Foe  when  I  first  applied  mysdf 
to  try  the  effects  of  reflection?,  Mr.  Gre;;ory*s  Optica  Promota  (printed  in  the 
year  l663)  having  fallen  into  my  hand.i,  where  there  is  an  in:^trument  (described 
:\  in  page  94)  lil&e  that  uf  M.  Cassegrain's,  with  a  hole  in  the  niidbt  of  the  object 

*  aetal,  to  transmit  the  light  to  an  eye-glaas  pUraed  behind  it  t  I  had  thenoe  an 

occasion  of  considering  that  sort  of  constructions,  and  fi>und  their  disadvant^^ 
so  great,  that  I  saw  it  necessary,  before  I  attempted  any  thine;  in  the  practice, 
to  alter  the  design  of  themj  and  [dace  the  ej'e-'glass  at  the  side  of  the  tube, 
'lather  than  at  the  mid^ 

The  dimdvantages  of  it  you  will  understand  by  these  particularSii^l.  Theie 
will  be  more  light  lost  in  the  metal  by  reflection  from  the  little  convex  specu- 
lum, tlian  from  the  oval  plane.    For  it  is  an  obvious  observation,  Uwt  light  is 
f         most  copioudy  reflected  fiom  any  substance  when  incident  most  obIiqudy.p^ 
2.  The  convex  speculum  will  not  reflect  tiie  rays  so  truly  as  the  oval  plane, 
unless  it  be  of  an  hyperbolic  figure;  whicii  is  incomparably  more  difficult  to 
form  tlian  a  plane  j  and  if  truly  formed,  yet  would  only  reflect  those  rays 
-truly  wlmh  ropeot  the  axis. — 8.  The  errors  of  the  saki  convex  will  be  much 
-  angmanted  by  the  too  great  distance,  through  which  the  rays  reflected  from  it 
must  pass  before  tbi-ir  arrival  at  the  eye-f:ln«s.    For  which  reason  I  find  it  con- 
venient to  make  the  tube  no  wider  than  is  necessary,  that  Uie  eye-glass  be 
plaoed«Brneac.to  .tl|e  Oira)  plane  as  is  possible,  without  obstructing  any  iisefbl 
in  its  pmmge  to  the  dgect  nictal.i>^*  The  errai*  of  ^  ol^ect  metsl  wilt 
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1m  moK'AUfmeiiled  hy  reflection  from  tbeoonvet  than  iSpom  the  plane,  hennse 
6f  the  indkution  or  HeAcction  of  the  convex  on  all  sidea  from  the  points,  on 
vhich  every  ray  ought  to  be  incident. — 5.  For  these  reason?  tlicre  is  rr<ji]isite 
an  extraordinary  exactness  in  tlie  figure  of  Uie  little  convex,  whereas  I  lind  by 
«9q]erieiioe,  tint  it  is  nrach  more  difficult  to  oommanwate  an  exact  iigiire 
to  tadtk  saull  pieces  of  metal,  thnn  to  those  that  are  greater.^G.  Because  the 
errors  at  the  perimeter  of  the  coriMve  object  metal,  caiisetl  by  the  spheriailnrss 
of  its  figure,  arc  niuch  augmented  by  the  convex,  it  will  nut  with  distinctness 
hear  ao  large  an  aperture,  as  in  the  other  coa9lniction.-<^.  By  reason  that  the 
little  convex  conduces  veij  ranch  to  the  magnifying  virtue  the  instrument, 
which  the  o\  il  p'lme  does  not,  it  will  magnify  mucli  more  in  proportion  to  the 
sphere,  on  whicii  tlie  great  concave  is  ground,  than  in  the  other  design;  and 
so,  magnil)  iug  objects  moeh  more  than  it  onght  to  do  in  proportion  to  its  aper- 
ture, it  must  represent  them  very  obscure  and  dark  ;  and  not  only  SO,  but  also 
confused  by  reason  of  Its  being  ovTrchargwl.  Nor  is  there  any  convenient 
remedy  for  this.  For  it  the  little  convex  be  made  of  a  larger  ^here,  tliat  will 
cause  ft  gicaler  inoonveinence  by  interc^ng  too  many  of  the  beat  rays ;  or,  if 
the  charge  of  the  eye-glass  be  made  so  much  shallower  as  is  necessary,  the 
angle  of  vision  will  thereby  bccnme  so  little,  that  it  will  be  very  difficult  and 
troublesome  to  find  an  object,  and  ot  that  object,  wliea  found,  there  will  be  but 
fi,  very  small  pert  seen  at  once. 

By  fhls  you  may  perceive,  that  the  three  advanl^pes  whidi  M.  Csss^nin 
proposes  to  him  self,  are  rather  disadvantages.  For,  according  to  his  design, 
the  aperture  of  the  instrument  will  be  but  small,  the  olgect  dark  and  confused, 
and  also  <&findt  to  be  found.  Nor  db  I  see  why  the  reflertioa  is  more  upon 
the  same  axis,  and  so  more  natural,  in  one  case  tlian  in  the  odier:  ancethe 
axis  itself  is  reHi^rtrd  towards  the  eye  by  the  oval  plain ;  and  the  eye  may  be  dfl" 
fended  from  external  light  as  well  at  the  wde,  as  at  the  bottom  of  the  tube. 

You  see  therefore,  that  the  advantages  of  this  design  are  none,  but  the  dis. 
advantages  so  great  and  unanwlable,  that  I  fear  it  will  never  be  put  in  practice 
with  gix)d  effect.  And  when  I  consider,  that  by  reason  of  its  resemblance  with 
other  tclesco|K-s,  it  is  something  more  obvious  than  the  other  construction ;  I 
am  apt  to  believe,  that  tliosc,  who  have  attempted  any  tiling  hi  catop^ics, 
have  ever  trved  it  in  the  first  place,  and  that  didr  bad  auooess  in  that  attempt 
has  been  the  cause  why  nothing  has  been  done  in  reflections.,  For  Mr.  Gregory, 
bpt^aking  of  the.«e  instruments  in  the  aforesaid  book,  page  Q5,  says,  De  mechanica 
lioruin  speculorum  ct  lentium,  ab  aliis  firustdt  tentatd,  ego  in  mcchanicis  minus 
veraatos  nihil  dico.  So  that  there  have  been  trials  nude  of  these  te^opes, 
tut  yet  in  vain.  And  I  am  iaftcmed,  that  lAwiA  7  or    jearl  anoe,  Mr. 

vot.  1.  4  X 
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OrcffiOry  himself,  at  Loixlon,  caused  ond  of  6  fijct  to  be  made  by  Mr.  Reive, 
which  1  take  to  have  been  according  to  the  afotmid  design  described  in  his 
book ;  because,  UiougU  made  by  a  akilful  artist,  yet  it  was  mtbout  tuooeM. 

I  oould  wish, therefore,  M.  Cassegrain  had  tried  his  design,  before  he  divulged 
it:  but  if,  for  further  satisfaction,  ho.  hereafter  to  try  it,  I  believe  the 

succ  ess  will  inform  biro,  that  such  projects  are  of  little  moment  till  they  be  put 
io  practice. 

Sow«  Experiments  proposed  in  relation  to  Mr.  Nfh  toss  Theori/  of 
Light,  printed  in  ^0  ;  ivifh  the  Observations  made  thereupon  by 
the  Jtifhor  of  (hat  Theory,  communicated  in  a  Letter  of  his  from. 
Cambridge,  AprU  l\  N' 83,  p.  ^59- 

I  To  contract  the  beams  of  the  f-uu  wiliiout  llie  hole  of  the  window,  and  to* 
ptaoe  the  prism  bctwwu  the  focus  of  the  lens  and  tlie  hole,  spoken  of  in  Mr- 
Newton'a  tbeoiy  of  light- 

9.  To  cover  over  both  ends  of  the  prism  w  uh  paper  at  several  distances  frora 
the  middle ;  or  with  moveable  rings,  to  see  how  that  will  vaiy  or  divide  the 
length  of  tlie  figure,  insisted  upon  in  the  aaid  theory. 

3.  Tb  move  the  priam  lo,  aa  the  end  magr  turn  tbooA,  the  nuddle  hdng- 

atcady. 

4.  To  move  the  prism  by  shoving  it,  till  first  the  one  side,  then  the  middte, 
then  the  other  side,  pasis  over  tlie  hole,  observing  the  same  paraHeBam. 

The  Obtervations  made  upon  these  Proposah. 

I  suppose  the  design  of  the  proposer  of  these  exi-eriments  is,  to  have  their 
cvente  expressed,  with  such  observations  as  may  occur  concerning  them.—. 
1.  Touching  the  first,  1  have  observed,  that  the  solar  image  Gdlingon  a  paper 
plaoed  at  jthe  focna  of  the  lens,  was  by  the  interposed  prism  drawn  out  in  length 
proportional  to  the  prism's  reflection  or  distance  from  that  focus.  Awl  the  cliief 
observable  here,  which  I  remember,  was,  that  the  straight  edges  of  the  oblong 
image  were  more  distinct  than  they  would  have  been  without  the  fcnsi 

Considering  that  the  rays  coming  from  tlic  planet  Venus  are  much  less  in- 
cTmed  one  to  another,  than  those  which  come  from  tl;c  opposite  parts  of  the 
sun's  dl?k  ,  I  once  tried  an  experiment  or  two  with  her  light.  And  to  make  it 
sufficiently  strong,  I  found  it  Heoesaary  to  collect  it  first  by  a  braed  lens,  and 
then  interposi^  «  pnsm  between  the  lens  and  its  focus,  at  such  distance  that 
an  the  light  might  pass  through  the  prism,  I  fouml  the  ferns  which  before 
applied  like  A  lucid  ptnnW  to  be  dcav^n  out  into  a  iong  e^kiKUd  hne  by  tiae 
1  '  . 
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prism's  reflection.  I  have  sometimes  designed  to  try,  how  a  fixed  star,  seen 
through  a  long  tel^cope,  wonkl  appear  by  iuLerpofiing  a  prism  between  the 
tdeao^  arid  iny  eye.  But  bj  the  appemnce  of  Venn^  viewed  with  1117  ddted 
ejie  through  ■  pnsm>  I  presage  the  event. 

2.  Concernins:  tlie  second  expcriM>ont,  I  have  occasinn.iny  obser\'ccl,  that  by 
coveriog  both  ends  of  the  prism  wiili  paper,  at  several  distance^  from  tite  mul- 
dte,  the  breadth  of  the  sdar  iini^  wilt  be  incaeflsed  or  diminbhed  a»  much  as 
is  the  aperture  of  tlie  prism,  without  any  variatioa  of  the  length :  or,  if  the 
aperture  be  augmented  on  all  Mei,  the  image  on  all  aides  wUl  be  ao  mtuh 
augmenteti,  and  no  more. 

Of  the  Mrd  eK|)erifiient  I  have  occasion  to  tqieak  in  taf  answer  to  another 
|)erson ;  where  you  will  find  the  efl^ts  of  two  prisms  in  a]l  cross  positions  of 
one  to  another  described.  But  if  one  prism  alone  be  turned  about,  the  coloured 
image  will  only  be  truwlated  from  place  to  place,  describing  a  c'urcle,  or  some 
other  conic  seodon,  on  ^  wall  on  which  It  is  pi%>jected,  ifimaat  suflering  any 
alteration  in  its  shape,  unless  such  as  may  ailse  from  the  MStpaXji' nS  iSbt  wdl« 
or  casual  change  of  the  prism's  obli(]uity  to  the  sun's  rays, 

4.  The  effect  of  the  fourth  experiment  I  have  already  insinuated,  telling  you 
(in  page  679)  that  light,  passing  through  parts  of  the  prisni  of  divers  thick- 
aeaaes,  did  still  exhibit  ttte  stim'e  phsenomena. 

"Note,  that  the  Innp-  axes  of  the  twb  prisms,  in  the  experiment  described  m 
the  said  page  679,  were  parallel  one  to  another.  And  for  the  rest  of  their  posi- 
tion, you  win  best  appMSimO  it  by  this  scheme:  where,  let  EG  design  the 
^mndow  (fig.  6,  pi.  15) ;  F  the  hole  in  it,  through  which  the  light  arrives  at  tho 
prisms;  ABC  thr  fir't  pri  m,  which  refracts  the  light  towards  PT,  painting 
there  the  colour  in  an  oblojig  fonn  ;  and  a/Sy  the  second  prism,  which  refracts 
back  again  the  rays  to  Q,  where  the  kmg  image  PT  is  contracted  into  a  round 
«ne^ 

The  plane  a.y  to  BC,  and  C-y  to  AC,  I  suppose  parallel,  that  the  rnvs  may 
be  equally  refracted  contrary  ways  \n  both  prisms.  And  the  prisms  must  be 
placed  very  near  to  one  another ;  for  if  their  distance  be  so  great,  that  ooloun 
h^in  to  appear  irt  the  light  belbrt  ito  incidenoe  on  the  second-  pihoi,  thoas 
colours  will  not  be  destroyed  by  the  contrary  refractions  of  that  prism. 

These  things  being  obsen-c-d,  the  round  image  Q  will  nppear  of  the  snm© 
size,  which  it  does  wlien  bolli  the  prisms  are  taken  away,  that  the  light  may 
pass  directly  towaids  Qlfom  the  h<de  without  any  refiaction  at  all.  And  Na 
^meter  will  equal  the  breaddi  of  the  Jong  Imi^  PTt  -if  those  iiiiagfea"b» 
irqually  distant  from  the  prisms.  '  • 

If  .HI  accurate  consitkration  of  thcse  refractions  be  designed,  it  ia  CMtVealeiit 
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tiiat  a  lens  be  placed  in  the  hole  F,  or  innnoiialely  aftei;  tjie  prisms,  so  that  lU 
Iboasbe  at  the  image  Q  or  FT.  For  theicbf  thepernneter  of  the  image 
and  the  stxa^t  «de»,af  the  ima^  FT,  iriU  beoome  much  bellcr  defined  ttei' 
otherwise.  *  ,  , 

Account  of  a  Stow  cut  out  ft-om  under  the  Tongue  of  a  Matt,  By 
Mr.  LiSTsn.  N'89,p.4062. 

TUc  man's  opinion  is,  tiiat  it  was  caused  by  a  winter  sea  voyage^  which  lasted 
much  longer  than  he  expected,  and  whereia  he  sufiered  an  eueeding  cold ;  and 
ibat,  not  long  after  Ua  landiDg,  he  jMirceived  a  nodua  or  hard  lump  ia  the  place 
whence  this  stone  tfwa  cut.  About  eigltt  years  paaied  between  ita  breeding  and 

being  taKcn  away. 

As  to  its  growth  and  the  moonwDMnoea  thence  ensuing  i  be  further  says, 
thatiqtmianfi«ihoold-taUiig».haanjlttedjiHich  painin  that  part;  aml-Tetthat 

cold  oncje  being  over,  the  part  was  no  more  painful  than  the  rest  of  his  mouth. 
He  adds,  that  towards  the  seventh  and  eighth  year  it  often  caused  sudden  swel' 
lings  in  all  the  glands  about  the  mouth  and  throaV  upon  the  first  ikaugUt  of 
beo"  at  mealfl^  which  yet  wottld  hi  a  ihort  time  fall  agun.  .  ' 

Lastly,  as  to  the  particulars  remarkable  at  tlie  time  of  its  being  taken  awa;^, 
he  relates ;  that  it  began  its  work  with  a  sudden  vertigo,  which  vertiginous  dis> 
position  continued  muce  or  less,  from  spring  till  August,  in  which  mcuith,  with- 
out  my  prenooa^  cauae^  aave  ridings  the  pbee  where  it  waa  lodged  voddeeSf 
swelled,  and  emitted  purulent  matter  at  the  aperture  of  the  Whartonian  duct. 
That  it  suddenly  stopt  its  running,  (which  he  cannot  attribute  to  any  thing  but 
cold)  and  swelled  witii  a  great  infiainmationi  and  very  great  danger  ^  choking^ 
CBimng  extreme  pam  to  the  party  whan  eudcavoiviiig  to  awaUow  any  thing 
liquid. 

This  extremity  In-^ted  five  days,  in  nil  wh'rch  time  the  party  Iiad  so  extreme 
a  salivation  that  he  cuuid  Tiot  sleep,  without  whetting  ail  the  bed  about  him  ; 
jio^ea  that  it  waa  supposed  by  bia  nriton  that  he  had  made  use  of  aome  mereu* 
ijal  medicine.  The  iirst  day,  the  saliva  ran  thin  and  transparent  almost  likft 
water  without  bubbles.  The  second  day  it  ran  frothy,  'A  tn^ted  salt,  (which  yet 
he  is  apt  to  think  hot  rather  than  really  ealt,  bet^se  thai  day  the  iuHaromation 
waa  at  the  height).  Tlie  third  day  it  roped  exceedingly,  and  a  small  pin  holt 
broke  (directly  over  the  place  of  the  stoae^  and  ran  with  purulent  matter  as  for- 
merly. The  fourth  day  the  saliva  ran  insipid,  sensibly  cold  in  the  mouth,  and 
very  little  frothy;  the  coldness  confirms  me  in  the  opinion,  that  the  fonueg 
thMp  taste  wti  the  cffixt  of  beat^  and  not  tb«  inuntdiate  quality  of  a  salt  bu^ 
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TTiour.  The  fi<lh  day  (which  vm  the  day  of  the  incistoo)  II  nn  is  on  the 
fourth,  but  left  an  extreme  clamminess  on  the  teeth,  insomuch  that  th^  often 
clave  together,  as  though  they  liad  bccu  joined  together  with  glue. 

Ufm  theineiwMi,  wlik^  proved  not  wide  eooa^t  the  niemlMsiies  tfr  bi^' 
wherein  the  stone  lay,  came  away  first.  As  to  the  stone  itself,  it  was  so  hard  " 
as  to  endure  the  forceps  in  drawing  it  forth.  It  was  covered  over  with  grass- 
green  matter,  which  soon  dried,  and  led  the  stone  of  a  whitish  colour.  It  is 
bat  light  in  proportion  to  its  bulk,  weighing  iboot  7  grains,  and  is  mudi  of 
the  Bfaapeof  our  ordinary  horse  beans.  There  are  visible  impressions  upon  it  of 
eome  capillary  and  small  vessels  where  it  was  bred  amongst.  It  is  scabrous  OB 
rough,  sand-liiie,  althouglt  the  substance  is  topliiictx>a8. 

The  aoddeots  aoconipanying  the  working  away  of  this  stone,  (for  the  inoi> 
•ton  was  flierdy  obstetrical)  and  the  place  of  its  birth,  gave  occasion  to  call  the 
distemper  a  ranuln.  Yet  in  truth  this  was  nothing  else  but  one  of  those  tumoim 
called  alhecoma,  and  therefore  we  will  name  it  lapis  atheromatia.* 

lExtract  of  a  Leffer  from  the  tame  Mr.  Lister,  unritten  from  York, 
Jprrl  12,  1673,  concerning  animated  £hne'b(urs  i  rec^yiug  a 

vulgar  Error.    N'  83,  p.  40t>4. 

It  has  been  credibly  reported,  that  horse- hairs  thrown  into  water  w  ill  be  ani- 
tnated ;  «id  yet  I  shall  show  you,  by  an  unqoestionable  observation,  that  suclk 
thii^  as  aitt  vnlgarly  thought  aninsated  hair^  are  veiy  insects,  nooriahed  withta 
the  bodies  of  other  insects,,  even  as  ichneumones  are  within  the  bodies  of  cater- 
pillars. 

I  will  premise  the  particulars  concerning  this  animal  as  I  find  them  collected 
by  the  industry  of  Aldrovandua,  and  save  you  the  trouble  of  that  voluminous 
author.  This  insect^  says  he^  seenw  to  have  been  unknown  to  the  andent^ 

as  it  is  callal  by  the  mo<lcrns  seta  aquatica  or  vermis  setarius,  either  from  the 
very  slender  form  of  the  body,  or  because  it  is  thought  to  be  ^ciieratpd  of  a 
horsc-hair  putrifying  in  water.  Tlie  Germans  call  them  by  a  name  rendered 
Titoli  ai^uatici. 

It  is  Iji  ed  ill  corrupt  \v;>fors,  f)Orhaps  of  horse  hair,"!- for  (says  Albertus,  upoli  • 
his  own  frequent  trial,  as  i  find  him  quoted  by  Aklrovandus,)  the^e  hairs,  put 
into  Standing  water,  move  and  are  animated,  or,  as  he  words  it,  vitam  et  spiri.. 
turn  aodpiant,  et  movehtur.  Othera  have  tiimight  then  to  have  dieir  birth. 

•  Imtancn  of  nibliiigu«l  calculi  have  beta  frequently  recorded  by  whKn  od  sar^iy,  Hm  \iams 
aifaerorpa  stcttit  to  be  little  adapted  to  this  caae, 
f  Ctminljr  not.  SaemlettUtecadaf  tUsgp^ar. 


from  weeds  hanging  fl'^vn  from  the  banks  Into  ponds  ant!  nvcrs.    Others  from 
locusts  and  grashopjjers  fe*  bruchis ;)  which  last,  though  it  be  near  the  matter, 
yei  it  la  rejected     Aldrovandus  bimsell^  as  the  most  unlikely.   They  have  lieetft 
'feoad  i»»  eoM  mi  gwd  and  <elie«rbeie  (wfaift  '» mwcmiuri  !^  Al- 

drovandus)  npon  e  leaf  in  tiie  garden.  And  this,  vrhtdi  was  there  (bund,  wa* 
five  or  six  finF^rs-breadth  long ;  tlic  thickness  of  a  "bristly  horte-hair,  with  t 
•duskish  back  mid  white  bdly,  and  the  tail  on  every  side  white.  I  saw,  says 
*AldnmHKlu«,  •  blade  one,  (Mekevthan  the  whitirii  mm.  Otlwr  «at1iDn  de^ 
acribe  tliem  otherwise,  aa  Bittrntias,  Albertus,  &c.  Some  affirming  them  to  have 
been  a  cubit  long,  nthrrs  tivo  cubits,  others  9  inches  lonp;  rit  flip  If^rtsf;  tli.it 
tiicy  are  white  of  ooiuur,  and  so  bard  as  scarcely  to  be  cruslied  with  oue's  foot: 
to  be  every  wbeie  of  the  aame  tUekmaa}  tint  tbey  move  not  aenenm  move, 
iiat  snake  like,  and  knit  themselves  up  into  botii  dwt  thrir  ikin  i*  one  oonti* 
nued  thing  without  incisure,  and  therefore  some  would  exclude  them  from  the 
insect  kind ;  that  they  have  no  head,  but  swim  bpth  ways,  and  therefore  may  be 
•called  amphisbania  aquatics ;  that  they  are  pobon  dnink  down  into  the  stomach, 
hut  not  venom  to  the  touch.    And  thus  much  out  of  AUhofHidHa. 

Our  observation  is  this.  April  2,  tlicre  was  thrown  up  out  of  the  ground  of 
<ciy  garden,  in  digging  amongst  other  things  of  this  natur^  a  coal  black  beetle, 
of  a  middle  rize^  and  flat  shape,  and  «rhidk  I  have  observed  elaewhere  common 
enough.  These  beetles  I  dissected  on  aoccmnt  of  some  curiosity,  whetcfat  I 
had  a  mind  to  satisfy  myself.  But  I  \va^  surprised  to  find  in  tlieir  swollen  bellies 
several  of  these  hair  worms,  in  some  tlirec,  in  otliers  one  only.  The  following 
particulars  we  carefully  noted.  1 .  That  upon  the  indsioa  tliey  crawled  forth  of 
themaelves.  a.  That  potting  them  into  water  tb^  lived  many  daya,  and 
sccniid  endeavouring  to  escape  by  lifting!;  op  their  head?  out  of  the  water,  and 
fasteninp;  them  to  the  side  of  the  vessels,  very  plainly  drawing  flw  rest  of  their 
Ixciy  forward.  3.  That  they  cannot  be  said  to  be  amphisbaena,  but  move  for- 
ward by  the  head  only,  which  is  furly  distinguishable  from  the  tnl  by  «  notdile 
blackness.  4.  That  the  three  I  took  out  of  the  body  of  one  beetle,  were  all  of 
a  dark  hair  colour,  with  whitish  bellies,  somewhat  thicker  than  hoi;';  bristles; 
but  I  took  out  of  the  body  of  anotlier  beetle,  one  that  was  mucit  tliickcr  than 
the  rest,  much  Jighter  ooloitred,  and  by  meaaore  Joat  iive  inches  and  a  half  lonj^ 
>whereas«ll  theaestdid  not  eieeed  thiee  intdiea  and  three  (joartcn.* 

•T1ia«DirahH«taaiM'lsfb»OwtfwJ9MlKM<iryiiBna,a^  UbyoonMntinegaittiMi 

in  staguiint  waters  during  Uic  fumm  r  >  ;  :  ^hs  :  it  i>  ^t]^^  ocivisiunally  found  ia  damp  ground  in  gardens, 
-^1-,  ji;ittiailarl)r  after  great  rain  accumpanymg  thunder  slorms.  iTie  kind  d«»cril)ed  by  Li.-itcr  .is  lixind 
in  th<  lK>diet  of  beetle*,  is  nipposcd  to  coiutituie  a  diltiDCt  ^ccies,  and  in  tlic  Gmeljuian  cdnicm  of 
,«t>e$y«ieimNatui«,jseiciinlenedlaadifie^  ^fitbrkhU'mtlterHarit 
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Extract  of  a  Letter,  written  March  1072,  bi/  Dr.  Tnoujs  Corne- 
uOf  a  NeapoSUm  Philosopher  and  PAyMCMW,  to  Joair  Doddingtos^ 
Etq.y  hU  Me^aty**  Jieadent  ai  Fimeei  eaneerm^  $eme  OAMniafwjiff 
mmfo  of  persons  pretending  to  be  gHtag  hff  Tataatvlat,  Jhm^ated 
^  the  Editor.   A.  B5,.p.  40&L 

In  the  country  of  Otranto,  where  those  insects  are  in  great  numbers,  a  mm, 
who  thought  himself  stung^  by  a  Tarantula,  showed  in  his  neck  a  small  speck, 
about  which  in  a  very  &iiorl  time  there  arose  some  pimples  full  of  a  serous 
humoiir,  anif  in  a  finr  homs  after  he  was  aoidy  afflicted  with  very  violent  symp- 
toms, aa  ayncopcs,  great  agiutions,  giddiness  of  the  bead,  arxl  vondtting,  bat 
without  nny  iaclination  at  all  to  dance ;  and  writhout  any  denie  of , having  mu> 
skal  instrumenu,,  he  miserably  died  within  two  days. 

The  person  who  gave  me  the  above  particnlai*  affinnad,  that  those  who  thinks 
tbemaelves  bitten  by  Tarantulas,  are  for  the  most  ^rt  young  wanton  giil^> 
whom  the  Italian  writer  calls  Dolci  di  sale,  who,  by  some  particular  indisposition" 
Ming  into  this  melancholy  madness,  persiuOe  themselves,  according  to  the- 
vulgar  prejudice,  tbit  they  have  been  atung  by  a  Tarantuta.  And  t  lemember' 
tp  have  (^nerved  in  Calabria,  some  women,  who,  seized  on  by  some  such  aocU- 
dents,  were  accounted  to  be  possessed  with  the  devil,  it  being  the  comtnoa< 
belief  in  that  province,  that  the  greatest  part  of  the  evils  which  aiilict  mankind^ 
proceeds  from  evil  spirits. 

This  brings  to  my  mind  a  terrible  evil,  which  is  often  observed  in  Calabria, , 
an^  is  called  in  their  language  Coccio  malipno.    It  arises  on  the  ^nrfnee  of  the 
body,  in  the  fotm  of  a  small  speck  of  the  size  of  a  lupin.   It  causes  some  pain,- 
and  if  it  grair  not  ioon  led  thereupon,  it  in  a  vciy  short  time  oertn^  It- 
b  the  common  opinion  of  those  people,  that  such  a  distemper  be&Ita  those 
only  that  have  eaten  flesh  of  animals  dead  of  themselves :  which  opinion  I  can 
from  cxpenence  alhrm  to  be  false.    So  it  freqoeutly  falls  out,  that  of  many 
strange  eflects  we  daily  meet  with,  the  tnie  canae  not  being  known,  such  a  one 
is  assigned  as  is  grounded  upon  some  vulgar  prqudice.  And  of- this  kind  I. 
esteem  to  be  the  vulgar  belief  of  the  c:iuse  of  that  distemper^  whioh  appears  in > 
tliosc  that  think  themselves  stimg  by  Taraiitulas. 

But  why  should  we  nut  ruther  think  that  that  distemper  is  caused  by  an  inward  < 
disposition,  like  that  which  in  some-plaoes  in  Germany  is  wont  to  pniduoe  that- 
evili  which  they  call  Chorea  St.  Viti,  (SL  Vitus'a  dance).  But  of  this  I  hope  I. 
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shall  soon  bo  able  to  write  my  thoughts  more  fully;  which  will,  I  tliink,  be  8u£> 
£cient  lo  refute  the  fable  of  tlie  TacantuJa.*  * 

An  account  of  the  Aponeiman  Baih$nearPadwi,  eommunkated  btf  the 
tame  Mr.  IfaoDnfOTONim  «  lietter  dated  fbtiee,  Mardk  18, 167$. 

Thm  miles  from  Mua  «r»  the  waters  otlled  Apeoenflia,  fiom  the  town 

Aponnm,  fnmous  in  antiquity,  and  among  otliers  frequtiiitly  mentioned  hfJJnf, 
l  5t,  The  waters  arc  very  hot.  2dly,  They  are  stinking.  3dly,  They  yield  a 
great  dtnl  of  very  fine  salt,  of  which  the  natives  serve  thero^ves  in  their  ordi- 
miy  oocmioni.  This  salt  is  tiie  tluii|r  I  think  moak  considerable  there.  It  is 
gathered  in  the  following  manner:  the  natives,  after  sunset,  stir  pieces  of  wood 
in  the  water,  and  presently  the  sail  sticks  to  them,  and  comes  off  in  small  Hakes 
exceedingly  white.  This  never  loses  its  savour.  Tiie  people  there  with  the  same 
water  wash  tbdr  wadb  to  render  diem  whiter  than  otdinaiy,  wludi  haa  an  eflbet 
foperior  to  lime.  Such  walls  retain  their  saltness  a  few  days  only,  and  then  be- 
come insipid,  even  though  they  exude  a  white  excresence,  in  thin  ami  light 
flakes  like  nitre,  many  years  after.  But  that  salt  which  is  collected  from  the 
aloneai,  gmrd,  awl  earth  by  which  tiie  rivntet^  deaoending  from  khoae  ht^t»,  do 
tun,  is  without  any  taste  of  salt ;  though  there  be  no  difference  in  the  lisnn  or 
eohmr  from  that  whidn  ia  gathered  with  the  wooden  inatmment 

Beflecfions  made  by  P.  FujNClsco  Lana,  S.  J.  on  an  Observation  of 
.  Signor  M.  Antohio  Cjstjgnj,  concermng  the  Formation  of  Crystals  : 
tmnaated  from  Oe  XL  Fhutkm  Qkmaie  de  UHeratk  N'  83, 

In  dte  monlli  of  September  last,  bong  anived  in  the  Val  Sabbia  at  a  place 
«alled  k  Meazane^  where  I  knew  cboae  crystals  to  be  generated,  I  observed  in  a 

spacious  meadow,  on  a  hillock,  some  narrov,  pbccs  bare  of  rilf  hcrJ)  \  In  wliich 
alone  those  crystals  are  produced,  being  all  bexangular,  both  jx)ints  of  thenx  ter- 
minating in  a  p}Tamidal  figure,  hexangular  ltlMwis& 
Iwaa  told  that  tfigr  were  prodiioed  fiom  the  dews,  faecauae  being  gathered 

fipintoD  idatlve  toibelMte  of  the  Tmntria,  and  tit  con  hf  maSe,  U  now  luAw 

■lienil}'  exploded. 

fbc  fsaail,  raddei^  and  painlu]  swcUiugs,  tncnlioncd  an  the  Utlcr  part  of  tbii  gtfttt  *ccm  ratliCf 
M>eHiiMB*s«appoMd«fleeisarditt]i!||dy  liivdsr  aoinsllfas  Ana  ^if^mHi^l  Untma^  its 
Mtnysf  iM  k sl«IJwl<*sc«M^  aadviMiod.. 
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over  ii:;j:ht,  th;*  nest  mominf*  there  n-oi!l<l  !x?  iViunfl  others,  at  sucli  a  time  only 
wiien  It  was  a  serene  and  ciewy  sky ;  ami  tiiat  on  tlie  herbs  of  the  meadow,  and 
trithoat  the  bound*  of  those  bare  and  sterile  places,  never  any  cr\'sta1s  were  to 
be  fiiund  i  besides,  that  the  ground  having  been  in  some  places  bared  of  all 
gretnis,  and  raluced  to  the;  rondilloti  of  those  other  n.ikid  pl.u  c^,  yet  no  crystals 
were  ever  seen  to  have  been  formed  there  But  when  I  Itati  examined  tliat  m 
the  ndghbonrhood  of  that  hill  tliere  ynis  no  mark  at  all  of  any  mines,  I  con- 
cluded that  it  miglil  be  a  plenty  of  nitrous  steams  which  might  hinder 
vegetation  in  tliose  places,  and  rorigiibtc  the  tlew  flilling  thereon.  And  that 
those  exlialations  were  rather  nitrous  than  ot  another  kind,  I  was  induced  to 
believe,  became  nitre  ts  not  only  the  natural  cot^lam  of  water,  m  is  manifest 
in  artificial  glaciatiuns;  but  also  it  ever  retains  tlie  above  hexang;ular  %ure, 
nltogether  like  thnt  of  those  cr)'Stals.  Whirh  may  also  be  tlie  verj'  cnu<^  of  the 
bexangubr  figure  in  ^now  ^  this  being  nothing  else  but  water  concreted  by  its 
natural  ooagulam,  wtudi  is  a  nitrous  exhalation.  And  to  nudce  it  yet  more 
manifeat,  that  these  arc  indeed  expirations  of  niti-e,  I  dug  up  some  of  the  earth, 
and  drew  a  salt  from  it,  which  had  both  the  taste  and  figure  of  niU^  though 
some  grains  of  it  were  of  a  square,  others  of  a  pyramidal  hgurc. 

AixmaHtofan  Inland  Sea  for  Lake)  mar  Daniimk,  yi^tSngai  a  eer- 
tain  seamn  of  the  year  a  Green  Substance,         emaet  certain  Death  ; 

trith  an  Observation  on  JFhite  Ajuher  ;  commimicated  hj  Mr.  Kirkby, 
in  a  Letter  to  tlte  Editor,  Jrom  Dantzick,  Dec  19,  Kj/l.  N»  83, 
p.  4069. 

Near  a  small  village  callwl  Tuckum,  two  German  miles  and  a  half  distant  from 
this  city  westward,  there  is  an  inland  sea  (made  by  the  meeting  of  throe  rivulets, 
some  springs  from  the  a^oimng  hilloeks,  and  the  descending  nain  and  snow 
water,)  of  about  "half  a  German  mile  long,  and  an  eighth  part  of  such  a  mile 
broad.  It  stretches  N.  N.  W.  an^i  S.  S.  W.  About  the  middle  of  tlie  bow  on 
the  east  side  it  discharges  itself  with  a  pretty  stream,  as  it  also  does  in  another 
place  more  southerly.  Tbescnlof  die  ground  round  about  seena  to  be  sand  mixed 
with  clay.  Its  shore  genenlly  sandy,  as  is  its  bottom  also.  Its  depth,  where 
deepest,  i  fathoms,  but  generally  but  1  or  H-  It  is  stored  with  wholesome  and 
delicate  fish,  as  perch,  roach,  eds,  &c.  and  famed  fur  a  small  fish,  much  esteemed 
iMr^  and  not  modi  unlike  a  perch,  only  not  so  party^oohMued,  and  having  « 
larger  heaxl  in  proportion  to  its  body,  called  the  cole-perch.  The  water  sweet 
and  wholesome;  but  only  in  the  three  smmner  months,  June,  July,  and  August, 
it  becomes  every  year,  during  the  dry  weatiier,  green  in  the  middle,  with  a  hairy 
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efftorescence,  wlild)  green  substance,  being  by  some  vblcnt  wind  forced  ashote, 

ami  with  tht.-  water  drunk  by  any  rntt'<  ,  ■l')g,  or  pmillr)  ,  cauvcs  certain  And  Slid* 
den  r!t  nth  ;  wlici-cas,  at  the  same  time  that  a  knowing  and  inpininous  person 
.saw  tliree  dogs  kilkd  with  it,  the  horses  that  were  rode  into  the  water  beyond 
the  place  where  this  green  substance  Hoatcd,  drunk  without  any  hurt,  and 
that  aUo,  during  th«  samc  season,  the  water  tn  the  streams  tliat  flow  from  it 
is  wholesome. 

One  thing  more  I  must  add,  that  the  chief  fisher  here  informed  me,  that  two 
or  three  years  ago  iisliing  in  this  sea,  his  net  brought  up  a  considerable  large 

piece  of  white  amber,  whicii  as  a  rarity  he  presented  to  one  of  the  chief  Fathers 
of  the  Olive's  Abbey,  to  which  this  sea  belongs.  Now  since  this  sea  is  not  to 
be  suspected  to  come  from  the  ocean,  it  l)ing  so  high,  and  about  tiirce  German 
miles  distant  from  the  ocean ;  and  since  also  the  ndghbooring  woods,  that  bear 
OtAy  very  resinous  trees,  cannot  he  reasonably  said  to  furni*!)  such  amber,  that 
coniocljre  whi'  h  imports  thnt  amber  is  a  bitiunino:i^  f\nh\  substance,  burdened 
by  the  ojjerations  of  llie  aiju-atirial  particles  upon  it,  muy  receive  some  contir- 
roation  from  this  account. 

y4n  Account  of  some  Books.    N„  83,  p.  4071. 
I.  Dc  Anima  Brutorum  Exercitationes  duae.  Sec.    Auth.  Thoma  Willis^. 
M .  D.  Phitos.  Katur.  Ftof.  Sidlei.  Oxon.  nee  non  Med.  CoH.  Lond.  et  Soc. 

Reg.  Socii.    0.\on.  An.  l672>  in  4to. 

Wc  sliall  not  detain  our  rraiU  rs  with  an  account  of  the  speculative  opinions, 
(however  ingenious)  and  obsolete  pathological  doctrine,  delivered  in  this  book. 

n.  Suite  dea.nottvc1Ies  Experiences  sur  la  Vip^re,  avec  une  Ditiserlatiou  sur 
son  Venin  ;  par  Moyse  Omras.    A  Paris,  167],  in  Bvo. 

This  author  uhhlitiaU  ly  iiiaint  liiis  what  he  so  erroneously  asserted  in  hi?  former 
observations  on  this  subject,  (bee  pp.  41 1-412  of  this  vol.)  "  That  the  venom 
of  vipers  is  only  in  thdr  enraged  spirits  and  not  in  the  yellow  liquor  contained 
in  the  vesicles  attached  to  their  gums;**  as  stated  and  proved  by  Sedi.  See 
pp.  58  and  654  of  ti.is  vol. 

III.  The  Chirurgical  and  AiMtomical  Works  of  Paul  Barbette,  M.  D.  Prac- 
titioner at  Amsicidam ;  together  with  a  TVeatise  of  the  Plague.  Translated 
from  Low  Dutdi.  London,  lGj2,  in  8vo. 

An  analysis  of  this  Treatif^f  would  aflLrd  littlo  s^aliNfaction  to  our  mctlical  and 
chirurgicil  readers,  who  well  know  that  both  medicine  and  surgery,  (but  par- 
ticularly the  last)  have  received  great  improvements  since  the  time  when  Barbette 
wrote. 

IV.  Tlie  Arrioriftin  PliyMtian  ;  or  a  Treatise  of  Roots,  Plants,  Tn  r  s,  Sfiru!->5, 
Fruit,  Herbs,  &c.  growing  in  the  English  Plantations  in  America :  wbercunto 
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is  nnncxcd  a  Di-^coursc  of  the  Qicao-r.ut  tree,  and  the  use  of  its  fruit.  W. 
Hughes.    London,  1O72,  iu  )2mo. 

In  this  tract  we  have  not  only  «n  account  of  the  v^etables  growing  in  tlie 
English  planlntions  of  America,  bat  also  of  several  things  not  belonging  to  the 
vogetaUe  kingdom  i  such  as  the  white-coral  rocks,  fovi:);!  u|'on  the  coast  of  Ja- 
maica, M  well  »s  in  other  ports  of  America ;  the  Sea  star-lisU  ;  the  Alligator ;  au 
cas)  way  of  making  good  salt  in  Jamaica,  &c 

Some  Jddithtts  to  the  Narrative  thai  was  ptibluhed  in  Number  58,  on 

the  Coifjuncfion  of  the  Ocean  and  Mcdifcrra/ieant  by  a  Canal  in 
France.  By  Mm*,  de  fh>idour,   N'  84,  p.  408a 

In  the  description  of  this  Canal,  inserted  in  Number  98,  miention  was  made 
of  the  great  magazine  of  water,  for  a  continual  supply  in  case  of  want.  Tliis 
storeltousc  is  iu  a  valley  a  little  above  the  town  of  Kevcl,  at  St.  Fcriot :  and 
is  to  be  filled  with  the  waters  of  the  rivulet  Audot,  and  those  from  the 
rain  and  snow  on  the  Black  Mountain.  This  valley  is  very  narrow  at  the  bcgin- 
jjing,  large  in  the  middle,  and  stmitCTud  nt  the  foot  by  the  r'pproadi  of  two 
rocky  liilts  bounding  it  on  both  sides ;  whicii,  to  malte  a  lake  and  to  keep  in  tlie 
water,  w  conjoined  by  a  causey,  of  such  a  height  and  thickness^  that  It  may 
be  called  a  third  hill.  This  causey  is  6 1  fathoms  broad,  and  is  to  be  25  high, 
and  500  long,  to  gain  the  hills  on  both  sides.  Tlicl):>sis  of  t!ii>  great  work  is  a 
solid  body  of  masonry,  laid  and  every  way  enclosed  walhin  the  rock.  It  has  only 
a  small  opening  bdow  in  the  form  of  a  vault,  which  is  even  with  the  ground,  to 
serve  as  a  passage  to  the  water  of  this  magazine.  This  passage  is  g  feet  virid^ 
12  high,  and  p4  fatlioms  long.  Upon  this  bod\  of  masonrj',  which  by  some 
fathoms  exceeds  the  height  of  the  said  vault  or  aqueduct,  there  is  raised  a  thick 
wall  from  the  top  of  this  dam,  down  In  a  straight  line  to  the  foot  of  it  This 
wall  encloses  within  its  thickness  another  wult  in  the  manner  of  a  gallery ;  the 
entry  whert^jf,  being  at  the  fnot  of  the  canscy,  is  of  the  same  height  nnd  breadth 
with  the  former.  This  gallery  answers  directly  from  llic  top  of  the  causey  to 
the  orifice  of  the  aqueduct,  d  fetboms  above  the  surftce  of  the  ground,  and 
runs  down  along  the  side,  mad  on  the  left  hand  of  its  mouth. 

On  this  work  three  thick  walls  are  bnilt  across  it  rtom  one  end  of  the  causey 
lO.tlie  other,  founded  upon  the  body  of  the  mas(mry,  ami  running  into  tlie  work 
of  the  galleiy  vAndh  they  traverse  crosswise.  They  are  ancred  and  enchased  on 
Ihe  right  and  the  left,  in  the  rocks  of  the  two  skirts  of  the  valley.  The  first 
wall,  which  is  at  the  beginninj^  of  tlu:  causey,  is  12  feet  thick  at  the  end,  bein^ 
much  bioader  bdow  by  reason  of  the  talus  or  slope :  it  is  to  be  but  12  iktboms 
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high.  The  teoond,  to  be  more  tailed,  is  8  fedioms  thidc,  «imI  2$  fethonu  high: 

i  it  stands  very  near  the  tnicht  nf  the  ramey,  33  fathoms  di.nanl  from  the  first. 

The  tliird,  which  makes  the  foot  of  the  causey,  and  is  31  futliuins  of!'  from  the 
teoond,  is  8  feet  thick,  and  15  &thoras  high.  The  empty  space  between  the  lirst 
and  second  wall,  is  to  be  filled  with  stoncjfi  and  enrth  well  rammed  together  and 
made  even,  so  thnt  it  may  be  covered  witli  a  bed  of  loam  6  ft  et  thick,  sloping-, 
and  insensibly  descending  from  the  second  to  the  Brst  wall,  so  that  the  water, 
which  will  be  made  to  swell  to  tike  height  of  1M>  to  25  fathoms,  spreading  iiscif 
lijpn  tins  glads  or  slope,  and  to  lean  every  wheqe  on  its  centre,  may  not  sptMl 
the  causey.  In  thu  like  manner  is  to  be  filled  up  the  empty  apace  between  the 
second  and  third  wall,  descending  aUo  slopewise  from  the  second  to  the  third,  to 
serve  for  a  buttress  to  the  second,  that  is  to  bear  all  the  weight  and  ibrce  ul  the 
water. 

All  tlicse  walls,  and  even  those  of  the  gallcrj',  tire,  to  be  counter-walled  by  • 
wall  of  2  feet  thickness.  Besides,  the  gallery  is  to  be  cnimter- vaulted  by  an- 
other vault ;  and  the  intermediate  empty  spaces  are  to  be  done  up  with  a  clayey 
earth  well  ramoied;  that  so^  in  case  that  by  any  extraordinary  aodd^  the 
water  should  come  to  make  any  gap  in  the  loam-bed,  that  is  between  the  finfe 
and  second  wall,  the  rest  may  by  these  means  be  preserved  entire. 

In  the  first  wall  there  are  btoiiea  in  toothings  from  the  top  to  the  bottom,  on 
the  right  and  left  of  the  aqueduct's  month,  and  of  the  galleries  wtndoir:  and 
this  is  to  make  a  cavity  chamber-wiae,  4  feet  square.  The  wall  of  this  little 
structure  is  to  be  6  feet  thick,  counter-walled  with  another  wall  '2  Icet 
thick,  with  a  loam-bed  between,  to  ke^  it  safe.  It  shall  end  on  the 
top  above  the  gallery  slopewise  and  like  a  vault,  which  ia  Kkewiae  to  be 
counter-walled  and  counter-vaidiftd,  with  day  between,  ^is  walled  aquace 
cavity  is  to  be  pierced  l)y  six  or  seven  metal  pipes,  as  large  as  those  of  cannons, 
and  have  their  orifices  from  without ;  thereby  to  receive  the  water  of  the  maga- 
zine to  the  he^t  of  the  galler)'.  Hie  cocks  are  to  be  within,  shot  np  in  the 
little  space  that  tlie  said  cavit]^  is  to  contain,  to  cast  the  water  down  so  as  it  may 
have  a  faW  of  4  fathoms.  Tliese  cocks  shall  be  opened  through  a  window  tliat  is 
at  the  end  of  the  galJery.  And  there  is  to  be  yet  another  little  aperture  beneath, 
at  which  one  nay  descend  into  this  chamber.  In  case  the  passage  of  the  water 
shall  be  tncumhend,  or  that  any  other  inconvenience  is  to  be  rcit^edied.  For 
which  purpose  there  shall  be  fastened  eight  bars  of  iron  in  the  walls  like  a  kind 
of  stairs,  for  the  conveniency  of  tho»e  that  shall  go  down. 

This  gallery  is  only  to  sme  for  passing  to  open  the  oodca,  aooorXng  ss  there 
'  shall  he  need  of  water :  and  the  water  felling  down  will  find  issue  duxyqgh  the 

aqueduct,  following  the  bH  nf  the  nvuIctAudo^  iUlh^Jnto  the  deriving  chMK' 
ael  below  the  village  Vaudreuil. 
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It  was  necessary  to  place  these  pipes  so,  that  tliey  might  not  take  the  water  but 
at  about  four  fathoms  high  from  the  gmmd,  because  it  is  not  possible  to  make 
mch  a  great  collectioii  of  waters  in  this  ooiwervatory,  eapeoany  of  such  twaten 

as  comti  in  part  from  snows  nn<i  rains,  withnat  store  of  dirt,  sand,  stones,  pieces 
of  wooJ  from  the  neighbouring  forests;  anil  therefore  there  was  an  absolute 
necessity  to  leave  some  space  for  all  thu  stuff,  to  pevetit  obstructing  or  spoiKng 
the  pipes.  On  wh'idi  ooeasion  it  is  to  be  added,  that  forasmudi  as  in  length 
time  this  dirt  may  lic  henp(^d  «]>  to  f?iTch  a  hcig!it  ;h  (o  stnp  up  the  pipes;  to 
avoid  this  inconvenience,  thei*e  has  been  made  in  the  said  sc^nare  cavity,  an 
opening  below,  answering  to  the  aqueduct ;  which  opening  is  to  be  coimnonly 
shut  by  a  IsTpje  iron^gat^  that  can  be  drawn  up  or  opened  at  pleasure  fiom  the 
galliT) ,  that  so  the  wator  finding  this  vi-nt,  and  forcibly  issuing,  may  carry  with 
it  ail  tlic  dirt,  or  other  fituff  tliat  shall  be  gathered  at  the  bottom  ^4  this  store- 
house. 

As  to  the^grsnd  basin,  to  «h^  the  itaters  of  the  store4ioiise  era  by  the 

channel  of  St,  Feriol  to  be  conveyed,  it  may  be  added,  that  it  is  to  be  two  fa- 
thoms deep  all  over  ;  that  it  re«*ives  the  waters  of  the  sard  channel  at  one  of  its 
comers,  and  distnbutes  them  by  two  others,  through  two  channels,  into  the 
Aoean  and  Meditemnesn :  that  there  are  to  be  two  other  diannels,  one  to  Re- 
charge the  basin  when  there  is  too  much  water,  the  other  is  tX)  oome  out  cf 
the  deriving  channel,  to  make  the  dirty  waters  run  out,  tliat  so  the  pond, 
ceiviag  no  other  but  clear  and  clean  waters,  may  not  be  filled  up  wiiii  mud. 

This  ba»n  is  in  a  numner  nearly  finished.  It  is  to  have  not  only  an  ^kgastt 
ley,  but  a  regular  town  built  round  about  it  after  the  model  of  the  Place  Royal 
of  Paris  ;  all  the  houses  alike  and  equal,  with  great  arches  beneath,  to  go  under 
cover  to  the  key.  Tliere  is  also  to  be  an  arsenal,  for  boats  to  lie  under,  and  for 
eontsiningall  neoesasiicsto  bmld  and  iiimi^  them. 

This  royal  channel  is  every  where  5  fiahoms  brosd  at  the  bottom,  and  for  the 
most  part  Q  fathoms  and  1  feet  broad  above.  It  is  ordinarily  between  6  and  9 
Jieetdeep,  and  sometimes  more.  And  as  there  is  a  oonsidetahk  fiiU  ibr  about 
ten  Laogaedoc  leagues,  lirom  the  poink  of  Astributioni  wheae  it  ia  highest, 
unto  its  dischsip  into  the  Garonne,  where  it  is  very  low,  you  descend  and  as« 
cend  by  the  means  of  1 8  ^hnce<,  v\  hich  at  certain  distances  cut  this  cbaaod,  and 
bear  up  the  waters  that  are  above. 

But  as  to  the  communication  of  this  dunmet  on  the  other  side  of  the  great 
basin  towards  the  Mediterranepm,  that  will  require  more  time :  yet  tlie  woik  is 
there  begun,  and  the  same  order  and  rides  wif!  be  observed  on  tha*  stJf  as  on 
the  other,  as  well  for  the  opening  of  the  duinneis  as  the  structure  oi  li^  gates 
anddukes.  > 
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Gipe.Cette  is,  by  a  cut  of  800  fiilhoms,  joined  vnth  tlMi  deep  lake  of 
Thau,  which  rut  is  almost  finished.  And  when  altogether  perfected,  it  witt 
prove  a  considerable  liarbour  nnd  plnoe  nf  ^.ifi  ry  for  those  that  navigate  in  this 
4)artofthe  Mediterranean,  called  the  gnlf  of  Lyons. 

But  the  main  advantages  aimed  at  by  this  communication  of  the  tire  seas  are 
three:  first,  that  by  this  means  Langiiedoc  will  be  enabled  to  vend  their oom« 
modilies  of  oils,  wines,  grain,  woo!,  in  wliic!)  that  large  province  abounds. 
Secondly,  that  whereas  hitherto  they  have  been  obliged  to  carry  all  the  mer- 
chandises of  the  Levant,  %vitb  great  charge  and  danger,  all  along  the  coast  of 
Spoin  n.nnd  about,  through  the  Straits  of  Gibraltar;  the  Same  may  henceforth 
be  brouglit  to  Bourdeaux,  nnd  otiicr  jiorts  of  Franc<?  lyinc^  on  the  ocean,  by  a 
jnudi  sliortcr,  surer,  and  even,  as  it  is  thongiit,  a  cheaper  way.  Thirdly,  that 
henceforth  a  man  may  travd  round  about  France  by  water,  aave  four  dap  jour- 
ney  by  land.  For  by  taking  boat  at  Guyse  on  the  river  of  Oysc,  lately  made 
navigable  above  Fere,  one  may  descend  to  its  mouth,  where  it  enters  info  the 
ISeiuc ;  and  tlien,  p;issmg  St.  Germain,  St.  Denis,  .Paris,  Corbeil,  Melun,  go 
jip  as  far  as  Montreau,  and  there  take  the  river  Yonn^  and  go  aa  &r  as  Aux* 
jcrre,  where  you  quit  t!.e  river  and  go  by  land  to  Chalons,  seated  on  the  Soane  $ 
descending  thena-  to  Lyons,  and  so  falling  down  to  Taniscon  and  having  left 
.the  Rhone,  take  tiie  iiubnie  of  Aigue»-tnorte8,  which  is  an  andent  channel 
communicating  from  that  river  with  the  takes  of  Languedoc ;  and  ao  aftcni-ards 
go  up  through  the  channels  of  Narfaonne,  Carcassone,  and  Castlenandaiy,  to 
Tolousc;  tliencc  pass  on  the  Gnronne  to  Bourdeaux,  and  there  embark,  and 
coast  it  about  iliat  part  ot  France  which  lies  on  the  ocean,  atid  so  re-enter  the 
Seine,  and  see  Rdan  and  the  other  towns  lying  on  tiiat  river,  until  you  come 
ji^in  to  the  month  of  the  Oyse,  whence  you  first  parted. 

Some  Animadversions  on  the  Theory  of  Light  of  Mr.  hue  NEinvN, 
Prof,  of  Mathematics  in  the  University  of  Camlnidge,  printed  in 

■  N*.  BO.    In  a  Letter  of  April  9,  1672,  N.  S.  from  Ignatius  Gas- 
wojtPMDms*  p.  Prof.ofMathemaHahi  ike  Paritutm  College  of 
Clermottf.  IkwuhOed  frm  the  Lattn.   N*  64,  p.  4087, 
1  have  read  Mr.  Newton's  very  inginiioua  hypothesis  of  fight  and  oolouis. 

•  Ignatius  Gallon  Patdics,  a  Ftfneh  Jesuit,  and  profeKor  of  nmilimialics  in  liie  Parinsn  college 
ofeiertnont,  waibornin  I636.  He  enlered  (be  Jesiiiis  nr 't  r  ai  1  r  ,  and  after  >onie  time  he  dewJied 
bimielf  eodidy  to  toatbcnuitict  and  nattiral  pbilosoph/.  In  tLk  kttrr  branch  he  follouTd  tlie  opt- 
■ioni  on)cMVlas,  thaagh  he  iwblraftclriddlBOOlMnir.  He  died  at  Pari*  in  1673,  aged  only  3?, 
<if»CBiiiagw»diw«*rciiiglitattiwBicto(^  wliOT  He 
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And  .IS  I  have  ^iven  some  attention  to  that  subject,  and  also  made  experimenttt 

I  shall  here  inform  you  of  ul:at  has  occurred  lo  me  on  th  it  new  doctrine. 

It  seems  very  extraordinary  that  the  learned  author  sliould  make  light  to  ccm- 
sist  of  ail  almost  infinite  number  of  rays,  endued  with  a  natural  disposition  of 
ictaining  and  exhibiting  their  own  proper  coloun,  and  that  are  disposed  in  a 
certain  peculiar  upy  to  be  refracted,  some  in  a  greater,  nnd  (jtlier>  in  a  lessde- 
grf-i* :  that  these  rays  which,  wliile  promiscuously  blended  togellier  iu  open 
da)Iiglit,  are  undisoemible,  and  exhibit  only  the  colour  of  whiteoeaa,  should 
notirithstanding  in  refraction  have  rays  of  one  colour  ^^-[Jiratcd  from  those  of  all 
othpr?,  :s!i,!,  thus  separated,  appear  in  their  proper  and  native  colours:  and  that 
bodies  should  appear  of  a  certam  colour,  red  lor  m&tanoe,  which  are  adapted  to 
reflect  or  transmit  rays  of  that  colour  only. 

This  extraordinary  hypothesis,  which,  as  he  oljserves,  overturns  the  very 
basis  of  dioptrics,  zm\  renders  tiiseless  the  practice  hitherto  known,  is  founded 
entirely  on  the  experiment  of  the  prism,  in  which  rays  entering  into  a  dark 
room  through  a  hole  In  the  window-ahutter,  and  then  &llinf  on  the  wall,  or 
rcceivcd  on  a  paper,  did  not  form  a  round  figure,  as  he  expected  according  tO'' 
the  received  ruks  of  refraction,  but  appeared  extended  into  an  oblong  form: 
whcnre  he  concluded,  that  this  oblong  figure  was  owing  to  the  different  reiran- 
gibility  of  the  rays  of  light. 

But  it  appears  to  me  that,  according  (o  the  common  and  received  laws  of 
dic)j)trics,  the  figure  ought  to  be,  not  round  b>it  oblong.  For  since  the  rays 
proceetling  from  the  opi^site  f«irts  of  the  sun's  disk,  are  variously  inclined  in 
therr  pai^sagc  to  the  prism,  the}'  ought  also  to  be  variously  refracted ;  that  since 
the  inclination  of  some  rays  is  at  lea^t  30'  more  than  that  of  others,  their  re- 
fraction must  aho  !)e  p-nnter.  ThcrLforc  the  opposite  rays,  emerging  from  the 
Other  surface  of  the  prism,  become  more  diverging,  than  if  they  had  prooecdal 
'  mthottt  any  refraction,  or  at  least  with  an  equal  one.  Now  that  refraction  of 
the  rays  is  made  only  towards  tho^'  ii.n  t<,  \\  \m  h  may  be  supposed  to  be  in  the 
planes  pcrpeiidictilar  to  tlie  axis  of  the  prism  ;  for  there  is  no  inrqunlitv  nf  re- 
fraction tuwanls  those  parts  which  are  conceived  to  be  in  planes  paniilel  to  the 
axis,  as  may  easily  be  demonatntBd:  fer  the  two  suiAoesof  tlie  prism  may  be 

wat  aulbor  of  lenrA  infanlnii  woiltf,  which  are  written  in  a  manner  reiiurkil)l]r  neat  And  dear,  by 
vbkb  be  arqtured  cootlflenlileeml'rt,  aoA  by  bi«  taleni  m  a  tcaclier  bat.  unibrtunately  for  him,  lost 
LiniM;!i  by  ■.Ui'  :ilju\e  inipnulent  attack  on  Sir  I.  Newton'-  tlief>ry  of  lii;!;!  jd  coluur*  His  work* 
wm  chiefly,  1 .  Ekioeoto  of  Geoneuy,  iraiulaied  iuio  £ii(ilt»b  by  Ur.  Juhn  Hanii,  aecreidry  ot  liie 
tofA  Socieijr.  S.  Dbooune  on  lib'  Knowledge  of  BeaitiL  3.  SiMica,  or  the  acieoee  of  Ifoiiaf 
IV:,  r;,    I  r>n<  Iiine^  (')T  cln:w=n:';  iiLi's.   ,'.  Iii^rotirsc  on  Local  motion.  6".  Hawl^iwwi  Thm- 

Quuiicuiu  Uupkx,    ?.  Dis»ertiuiiwi  on  uic  ivature  and  Motion  of  ComcU. 
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considci-ed  as  parallel,  with  respect  to  the  itiellnalioti  to  tlic  nxis,  since  theyari 
both  parallel  to  it.  But  the  refraction  through  two  parallel  plane  surfaces  is 
accounted  none,  because  by  how  much  a  ray  in  refracted  one  way  by  the  first 
aurfacts  by  jttst  ao  niueh  ia  it  relbeted  the  contrary  way  bjr  tlie  other  aurAoe. 
Therefore  since  the  solar  rays,  transmlttct!  In  :i  hole  through  a  prism,  are  not 
relVacted  sideways,  tliey  proceed  in  that  respect  as  il  no  pnsin  at  all  stood  in  their 
way,  tliat  is  with  regard  to  the  lateral  divarication ;  but  when  the  same  rays  on 
the  auperior  and  inferior  parts,  ara  refiracted,  acme  vaon,  aocne  feia,  aa  being 
imequally  inclined,  they  must  needa  diverge  mor^  and  oonaequeDtly  be  attended 

5n  an  oblong  fiirnre. 

But  wlien  a  calculation  ia  rightly  made,  as  tlie  lateral  rays  were  found  by  Air. 
Newton,  of  a  breadth  that  avbtended  an  are  of  31',  whidi  aaawm  to  tiie  son*a 
diaujctor ;  so  there  is  no  doubt  but  the  length  of  the  image,  wind)  subtended 
•1°  4Q',  would  correspond  with  the  ?anie  diameter  afu-r  the  unequal  refractions. 
Thus,  supposing  the  prism  at  ABC,  (fig.  7,  pi-  i^,)  iiaving  tiie  angle  A  <^ 
■€(f ;  and  a  ray  DB  making  with  the  perpendieubr  EH  aft  angle  of  84/;  after 
emerging  in  the  line  FG,  I  find  it  makes  with  the  perpendicular  FI  an  angle  of 
76°  22'.  But  taking  another  ray  dE,  which  makes  with  the  nerperiflicular  EH 
an  angle  of  29°  SC,  I  hnd  that,  when  it  emerges  by  f g,  it  makes  with  the  per- 
pendicular ft,  an  angle  of  78*  45\  Henoe  thoae  two  njt  DB,  dB,  whidi  are 
auppoied  to  proceed  tVom  oppontbpvta  of  the  solar  disk,  and  forming  between 
thera  an  mgh.  of  3o',  where  they  emerge  by  the  lines  FG,  fg,  they  diverge 
so  as  to  form  bets\  ecn  tlietn  an  angle  of  2'^  33'.  And  if  two  other  rays  were 
eMttmed  approaching  nearer  the  perpendionhr  EH,  as  suppose  one  them 

.  ihrmiug  with  it  an  angle  of  29°  30',  and  the  Other  2g°  these  rays,  after 
emerging,  would  diverge  still  more,  and  form  a  greater  angle,  even  sometimes 
more  than  3".  And  besides,  this  distance  between  the  refracted  rays  is  further 
increased,  on  this  account,  that  the  two  najs  DE,  dE,  meeting  in  E,  begin  im- 
mediately to  diverge,  and  then  fall  aa  tmo  distant  points  of  the  secotKi  sur&oe^ 
viz.  in  F  and  f.  Therefore,  in  order  to  render  the  calculation  just,  it  is  not 
sufhcient  barely  to  subduct  tlie  diameter  of  the  hole  from  the  length  of  the 
image;  for  supposing  the  hole  £  tobeonniibl^  or ahnoat  nothing,  yet  there 
voM  be  formed  a  great  hde  aa  il  wer^  in  Ff,  in  the  second  aor&oe  of  the 

.  prism. 

What  tlic  author  calls  the  Experimentum  Crucis,  seems  also  to  agree  with  tiie 
commonly  received  laws  of  refraction.  For,  as  was  jost  now  shown,  the  son*a 
niftj  which  approaching  and  converging  Urom  an  angle  of  30',  coming  from  an 

invisible  hole,  do  afterwards  divcrg^c  in  nn  angle  of  two  or  three  degrees.  It  is 
not  then  to  be  wondered  at^  if  these  rays  Ming  severally  on  a  second  pnam^ 
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and  hainng  a  very  small  hole  in  it,  be  unequally  refracted*  rince  their  inclina- 
tion h  une(jiia1.  Nor  does  it  alter  the  case,  that  those  ray?  arc  raised  or  de- 
prasfied  by  the  rotation  of  the  first  prism,  the  second  remaining  imoooveable, 
(wfaidi  however  cannot  be  done  in  all  eases,  or  contrarywise,  the  Koond  being' 
tnrned  while  the  first  is  fixed,  that  it  may  successively  receive  the  coloured  ray* 
of  the  whole  image,  and  transmit  thctn  through  its  propiT  hole ;  for  in  either 
case  it  is  neoesaary  that  the  extreme  rays,  viz.  the  red  and  the  violet,  should 
M  on  die  second  prism  under  unequal  angles,  and  consequently  that  their 
refiiBCtion  be  unequal,  that  of  the  riolet  being  the  greater. 

Since  tlien,  here  is  an  evident  cause  of  that  oblong  figiire  of  the  nys,  and 
that  cause  such  as  arises  from  the  very  nature  of  refiraction ;  it  seems  needless  to 
havereoourteto  anodver  hypotheds^  or  to^dmitof  that  diverse  refrangibility  of 
thenysw 

The  autlior's  notion  of  colours  indeed  follows  very  well  from  the  preceding 
hy]X)thesis ;  yet  it  is  not  without  its  difficulties.  For  when  he  Says,  that  all  the 
rayb  beuig  i>ro<niscuiOiMly  blended  together,  yield  no  colour,  but  rather  a  white* 
mss,  thb  doea  not  seem  eattfintnabl«  to  alt  the  phttnomeha.  Dpnbtleas  the 
same  vijriations  that  are  seen  in  the  mixture  of  diver;?  bodi(?s  of  different  colour'?, 
are  also  observed  in  tlie  mixture  of  ditterent  rays  of  various  colours :  and  the 
author  himself  has  well  observed,  thdt  as  a  green  colour  arises  from  a  yellow  and 
a  blue  body,  so  likewise  a  green  colour  is  produced  from  a  jrellow  and  a  blue 
ray.  Thrrcforp,  if  aU  the  rays  of  the  several  colours  be  blended  togoilirr,  it  is 
nercswiry  in  tii.it  hypothesis,  that  that  colour  should  appear,  winch  in  reality 
arities  on  milling  together  the  several  sorts  of  painters  colours.  That  is,  as  die 
ted,  ydkMV,  Mae,  puiple,  and  allT  the  odtiers,  when  mned  together,  pnxluoe, 
not  a  white,  but  an  obscure  sated  colour.  So  also  ordinary  light  shoald  a|ipoar 
of  the  same  colour,  b<'iiig  a  like  aggregate  ot  ail  the  colours. 

Indeed  notiitng  can  be  more  ingenious  and  proper,  than  what  he  says  about 
Ifeolfs'eKperinlent,  in  whidi  are  (wo  dHlbrent  liquor^  the  one  rtd,  the 
oUier  blue,  aitd  each  apart  transparent,  yet  when  mixed  together  they  become 
opaque :  this  the  ingenious  author  thus  explains :  that  the  one  liijuor  is  disposed 
to  transmit  only  the  red  rays,  the  other  only  the  ycUojv ;  hence,  both  being 
n^Md  togeihfllr,:  they  dranamit'none  at  all.  Bat  it  ahoiild  seem  that  the  jike 
opacity  should  take  place  on  the  mixture  of  liquofsxtf  anjothet* different  cotoors: 
which- however  is- finr  enoo^  from  the  truth. 
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Mr.  KEf^TONS  Leltcr  of  Jpril  I '3,  1672,  O.  S.  mi  ten  io  the  k^iaor, 
being  an  Antwer  U>  the  foregoing  Letter  of  F.  PdRDOBa,  TranBlated 
frmn  the  LaHu.   JV*  84,/».4091.  *^ 

I  received,  Sir,  the  observBtions  of  the  Bar.  Father  Ignattiu  nmfies,  on  my 

letter  concerning  the  refractions  and  colour*  of  light :  for  which  I  acknowledge 
mvselfniuch  oMii:^  1  tu  '.I'ln;  and  *hail  here  clear  up  the  difficulties  he  com- 
plains of.    In  the  first  place,  he  says  llut.  tlic  length  of  the  bolar  image  pro- 
doced  by  the  refraction  of  the  prism,  requires  no  other  cause  to  account  for  it, 
than  tlie  differant  incidence  of  the  nys  from  opponte  parts  of  the  sun's  disk ; 
and  that  therefore  it  <loes  not  prove  a  different  refrangibillty  in  the  difft  rent 
rays.    And,  to  prove  the  trutli  of  his  asisertion,  he  states  a  case,  in  which  from 
a  difference  of  3<f  in  the  incidence,  the  difierence  of  the  refraction  may  be  fl* 
M',  or  rather  more,  as  my  experiment  requires.    But  the  Rev.  Father  is  under  A 
mistake.    For  he  has  m.ide  the  refractions  by  tlic  (iifTorcnt  |>arts  of  t1ic  prism  to 
be  as  unequal  as  possible,  whereas  in  the  et|)ehmcnts,  and  in  the  calculation 
fron)  them,  I  employed  equal  refractions.  Thus,  let  ABC  (%.  8,  pi.  J  5,)  be  a 
section  of  the  prism  perpendiailar  to  its  axis ;  FL  and  KG  two  rays  cros.sin|f 
each  other  in  x,  the  middle  of  the  hole,  nnd  iiu  'uknt  on  the  prism  at  G  and  L; 
which  let  be  first  refracted  into  GHand  Lm,  and  then  into  HI  and  mn.  And 
since  I  supposed  the  refractions  at  the  aide  AC  are  nearly  equal  to  those  at  the 
aide  BC;  if  AC  and  BC  be  equal,  the  tndinalion  of  the  rays  GH  and  Lm,  to 
the  base  AB  of  the  prism,  will  be  similar  ;  and  therefore  the  angle  CLn  — the 
angle  CHG,  and  the  anple  CmL=the  angle  CGH.    Therefore  tlie  refrac- 
tions in  G  and  m  wall  be  uUo  equal,  as  well  as  those  at  L  and  H ;  consequently 
the  angle  K6A=the  angle  nmB,  and  the  angle  FLAsstbe  angle  BHI; 
and  hence  the  inclination  of  the  refractetl  rays  HI  and  niii  will  be  the  same  with 
that  of  the  incident  rays  FL  and  KG.    Therefore  let  the  angle  l'\\K  of  30'  be 
equal  to  the  sun  s  diameter,  then  the  angle  made  by  Hi  and  mn  will  be  also  of 
30',  provided  the  rays  FL  and  KG  be  equally  refrangible.   But  iny  experi- 
ment gave  that  angle  about  2*  49^  triridlis  constituted  by  the  ray  HI  of  the 
extreme  violet  colour,  and  by  the  niy  mn  which  gives  the  bhie ;  and  ibercfore 
those  rays  were  differently  refrangible,  or  the  refractions  were  necessarily  pro- 
daoedaoeofding  to  the  unequal  ratio  of  the  nnesof  inindeace  and  reftaction. 

The  Rer.  fUhcr  further  adds,  that  to  make  a  just  calculation,  it  is  sufficient 
to  subtract  the  magnitude  of  the  window  hole  from  the  length  of  the  image  on 
the  paper}  since,  even  supposing  the  hole  indivisible,  yet  there  would  be 
ibnnedwttweraaliroa^lMlemt^  F<>^<)*'*iv^<>'^^F  Bntyetit 
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seoiiis  to  me,  tlint  the  refractions  of  ray^  crossing'each  other,  both  in  the  an- 
terior and  posterior  surface  of  the  prism,  may  be  justly  calculntctl  from  my 
principles.  But  if  the  case  were  othenvise,  the  breadth  of  the  hole  in  the 
posterior  wr&oe,  if  nxli  there  be,  wouM  hatdly  prodnoe  an  QTOf  of  tviDMoondst 
and  in  practice  such  niceties  may  well  be  neglected. 

What  the  Rev.  Father  contends  is  not  inconsistent  with  what  I  callcfl  the 
Experimentum  Crucis,  viz.  that  the  unequal  refractions  of  rays  endued  witli 
diflbtentookHif^  were  prodiMed  by  uneqinl  inddenees:  lot  tramtnittitig  raya 
through  tw?vt'ry  small  iniin^'.'e.ihl.-  ,  hfles,  and  at  a  distance  from  each  other, 
the  incidences,  as  I  made  the  experiment,  were  always  cqnal,  and  yet  the  re- 
fractions were  manifestly  unequal.  If  lie  iias  any  doubt  of  our  experiment,  I 
request  that  he  may  measure  the  refncliotts  of  the  said  of  .(fivers  colouif 
(ix>m  equal  incidences,  and  he  will  then  see  that  they  are  unequal.  But  if  he 
disliki!s  the  manner  in  which  I  have  performed  this  matter  (than  which  ho«?ever 
nothing  can  be  clearer)  it  is  easy  to  devise  other  ways ;  as  indeed  I  myself  have 
tried  several  other  methods  with  advantage. 

Against  t'le  theory  of  colours  it  is  objected,  that  powders  of  divers  colours 
mixed  to'Tftiier,  do  not  yield  a  white,  but  an  obscure  and  dusky  colour.  But 
to  me,  while,  black,  and  all  the  intermediate  du&ky  colours,  which  can  be 
compounded  of  mixtnrea  of  white  and  b1aek»  do  not  dltBer  as  to  their  specie^ 
but  only  as  to  their  quantity  of  light.  And  since  in  the  mixture  of  painters* 
colourf,  eaeh  coqHisclc  reflects  only  its  own  projwr  colour,  and  therefore  the 
greatest  part  of  the  incident  light  is  suppressed  and  retained ;  tlic  reflected  light 
will  become  obseore,  and  as  if  mixed  with  darkness,  so  that'  it  exhibits  not  an 
intense  whiteness,  bnt  an  obseore  diisky  colour. 

Again  it  is  objeott  fl  Uiat  an  opacity  ought  equally  to  arise  from  a  mixture  of 
any  liquors  of  diiterent  colours  in  the  same  vessel,  as  from  the  same  liquors 
contained  in  diflEerent  vessels}  whid)  however  he  says  ia  not  trae.  But  I  aee  no 
GOosequence  in  tliis.  For  many  liquors  act  mutually  on  eadi  other,  and  aoqmre 
a  new  texture  of  parts ;  hence  they  may  become  opaque,  or  diaphanoun,  or  of 
various  colours,  in  no  manner  owing  to  the  colours  of  the  compound.  And 
on  that  aocoumt  I  have  always  esteemed  experiments  of  this  kind  not  so  fnioper 
to  draw  conclusions  'from.  It  must  also  be  noted  that  tliis  experiment  requires 
liquors  of  full  and  intense  colours,  which  transmit  very  few  rays  l)eside3  those 
of  their  own  colours  j  such  as  rarely  occur,  as  will  be  seen  by  illuminating 
liquors  with  liferent  prismatic  cofonrs  in  a  dark  room.  For  few  will  be  found 
diaphanous  enough  in  their  own  proptr  (  ilours,  and  Opsqne  in  the  others.  Be- 
sides, it  i>  jirtjpcr  that  the  colours  employed  be  opposites,  r^wh  as  I  count  red 
and  blue  to  be,  or  yellow  and  violet,  or  green,  and  that  purple  which  op' 
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preaches  to  scarlet.  And  j)erhap5i  iome  of  these  liquors  mixed  toj^^elher,  whose 
tinging  parts  do  not  coalesce,  will  become  more  opaque.  But  1  am  not  solicit- 
ous aboi^  the  event,  both  as  the  eiperiment  la  ofearar  in  liqnn^  apart,  and  aa 
the  experiment  the  phaenomena  of  the  iris,  and  the  tindnre  of  I  gnum 
nepliriticum,  and  of  other  natttial  bodies)  1  prapoaed  not  to  prove  but  only  to 
illustrate  the  doctrine. 

I  do  not  take  it  amiss  that  me  Rev.  Father  calls  my  theory  an  hypothesis, 
inasmudi  as  he  was  not  acquainted  with  it.  But  my  design  was  quite  different, 
for  it  seems  tu  contain  only  certain  propertiej*  of  light,  u  liich,  now  discovered,  I 
think  easy  to  be  proved,  and  which  it  1  nld  not  considered  them  as  true,  1 
vould  rather  have  them  rejected  *aa  v«n  wd  empty  specttlattoOj  than  anksiow- 
ledged  even  as  an  hypothesis. 

2W«o  OhsenHUhm  about  Stones  found,  the  otic  in  the  Bladder  of  a  Dog, 
the  other  fastened  fu  the  Backbone  of  a  IJorsc:  both  meutioned  in 
two  Riman  JourmU  de  Letterati   N'  84,  p.  4094. 

The  dog  was  a  pretty  spaniel,  two  pnlms  and  a  half  high,  ^vhffp,  and  an 
excellent  jettt  r  for  quails.  Being  kept  tied,  as  such  dogs  are  woul  to  be,  he 
would  railier  have  burst,  than  mine  or  dung  in  the  place  where  he  was  kept. 
By  leeson  of  his  aptness  to  bite«  he  was  cut  when  he  was  five  years  old,  and 
two  years  after  that,  he  began  to  urine  with  mvich  difficulty.  And  as  often  as 
he  was  loose,  he  ran  immediately  into  tlie  garden,  and  eat  pellitory  of  the  wall, 
and  fig-leaves.  This  disease  continued  with  him  for  fi?e  years  together,  some- 
tinjea  «tth  that  violence  that  his  master  had  him  syringed,  and  anointed  with 
oil  of  scorpions,  and  used  other  remedies  to  hi  ?p  the  poor  creature. 

At  Icnf^tli  he  died  at  twelve  years  of  ape,  and  being  opaied  by  a  skilful  ana- 
tomist, there  was  found  in  his  bladder  a  stone  weighing  an  ounce,  of  an  irre- 
gular figure,  white,  yet  here  and  there  with  some  reddish  spedcs;  and  in  the 
bottom  of  the  bladder  was  found  much  small  white  gravd,  and  in  the  mouth  of 
the  urinal  pas^.ige  a  stone  as  large  as  a  great  pine-kernel,  white  and  tender. 
The  rest  of  the  body  was  all  swelled. 

The  other  stone,  that  was  fastened  to  the  backbone  of  a  Spanish  gdd'mg, 
that  died  at  the  age  of  hrtween  thirteen  and  fourteen  years,  weighed  four 
Oltnecs  and  a  half;  it  was  round  and  a  little  flatted ;  of  an  olive  colour,  marked 
with  red  specks,  like  coagulated  blood;  and  so  polisiied  and  shining,  that  it 
reflected  images.  It  was  wrapped  up  in  a  membrane  fiill  of  ftt,  and  ftateaed  on 
both  ends  to  the  ba^bon^  over  against  ihe  kidneys. 
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An  Account  of  some  Books.    iV*  84,  p.  4095. 

I.  All  Essiy  about  the  Origin  and  Virtues  of  Gems  i  by  R.  Boyle,  Esq.  F.R.S. 
167a,  in  8vo. 

The  design  of  this  emiy  is  to  prove,  lat.  That  most  gems  and  medical  sionea  ' 
were  eilluT  once  fl'.iid  b^xlie?,  or  in  part  made  up  of  such  substances  as  were 
once  fluid;  and  2dly,  That  tlie  real  virtues  of  sncli  slonci  are  probably  derived 
from  ihe  mixture  of  metallic  or  other  mineral  substances  with  which  they  are 
usuall)  impregnated. 

II.  Johanni!;  Swammerdami,  M.D*  Uteri  Muliebris  Fabiica,  &c,  Lugdani 

B:itiiv.  1672,  ill  4 to. 

Besides  a  description  of  the  organs  of  generation  in  women,  and  an  inquiry 
into  the  mode  of  impregnation  ami  concefition,  there  are  in  this  tract  some  ob. 
lervations  on  the  force  of  the  imngitiation  in  breeding  women,  and  an  aOBOnnt 
of  a  melhfxl  of  injpctinp;  the  blood  vt's>d.s  willi  wax  variously  roltnirrd. 

III.  Tlirec  letters  of  Jo.  Dom.  Cassmi,  concerning  his  Hypothesis  of  the 
Sun's  motion,  and  his  doctrine  of  Rerractkms ;  printed  at  Bononia,  in  4tOb 

The  fint  letter  is  to  G.  Montanari,  professor  of  matliematlcs  in  Bononia. 
His  former  In  [K)the9i»  was  grounded  on  n  ations  of  the  yun,  from  whose 
altitudes,  when  ihey  were  great,  he  made  no  abatement;  because,  according  to 
the  cuiamon  opinion,  the  refraction  is  nothing,  or  at  least  inconnderabie.  •A 
specimen  of  it  was  published  about  1 6  years  But  afterwards  he  changed 

that  hypc-ihesis  that  it  might  aorree  with  bis  observations  as  diligently  made, 
and  more  corrected.  For  having  dcterunm^-d  tlie  lieiglit  of  the  pole  (and  ihere- 
by  of  ihe  equinoctial,)  at  Bononia;  he  observed  abso  tfaesun*s  meridian  height 
in  both  tolt4ioes.  And  subtracting  that  winter  height  from  that  equinocttaTa 
height  ;  and  the  said  efjuliinetiars  height  from  tlie  ^nrrnu-r  height,  lie  always 
found  that  former  dirii.rencc  le^s,  by  above  4  minutes  and  a  half,  tiian  tiie  latter 
diiference.  Wherefore  he  attempted  to  Older  the  paraltaxes  and  rdnctions  so^ 
as  that  those  summer  and  winter  observations,  being  corrected  according  to  that 
doctrine,  might  yield  the  sun's  southern  greatest  declination,  equal  to  the  sun'a 
greatest  dcdin.ition  northward.  In  this  letter  he  sets  down.s  what'course  fa« 
took  to  tind  ihc  refractions ;  what  experiments  he  made  in  glass  and  in  water  j 
how  he  applied  them  to  celestial  refractions ;  bis  proceeding  to  determine  the 
proportion  of  the  height  of  the  air  lo  the  ^cuiidiauieler  of  the  car  h  ;  and  at  last 
to  make  tables  to  single  degrees  of  ajiiwrent  distance  from  the  vertex. 

Tlie  second  letter  is  to  Carlo  Riuuldini,  piofessor  of  mathcmatica  in  the 
miversity  of  PMoa>  dated  August  7>  iGGO^In  it  he  shows  some        in  tbe 


734  ?«ILOiOF«ICA.t  TRANSA.CTIOSS.  [anno  167a, 

ways  of  making  experiments  of  refraction,  prescribed  by  Vitcllo,  ]^  'f-nrtps, 
Riccioli  and  Manziiu.  And  then-  describes  an  instrument  of  his  own  iuvcuLjoii 
for  that  purpose,  &c. 

Tlie  iliird  letter  is  conrcming  a  book  nf  Dr.  Mengoli;  wherein  is  a  table  of 
refractions  for  every  degree  of  aititude.    But  Cassint  shows  that  of  Men- 

goli to  be  false  j  as  being  easily  refuted  by  experience,  and  grounded  upon  a 
feutidation. 

IV.  Dr.  Riclianl  Sharrock's  History  of  the  Propagatkm  and  ImpiQvenient  of 
Vegetables,  &c.  the  2d  ed.    Oxford,  1 6/2,  in  8vo. 

Tliis  treatise  shows  the  several  ways  for  the  propagation  of  plants  usually 
cultivated  in  Ei^jland,  as  Ihey  are  Increased  by  seed,  ofiwts,  suckerSj  trouncheons 

cuttings,  slips,  laying,  circumposition :  the  several' ways  of  graftings,  and  inocul 
latioiis  ;  as  1tkewi<:c  tlie  mcUiods  for  the  improvement  and  culture  of  £ekl 
orchard,  aud  garden  plants,  &c. 

J  Series  of  Qutariet  proposed ly  Mr.  Isaac NEfrroNt  to  l^dOmimed 

by  Experiments,  positivciy  and  directly  concluding  his  new  Theory  oj 
highland  Colours,  i»i//arted  to  the  Editor  in  a  Letter  of  the  Kttd 
Mr.  NEffTONS,  of  July  8,  1672.    iV"  83,  p.  5004. 

Give  mc  leave,  Sir,  to  insinuate  that  I  cannot  think  it  effectnnl  for  detennin- 
ing  truth,  to  examine  tlie  several  ways  by  which  phenomena  may  be  explained, 
tinleis  vhere  there  can  be  a  perfect  enumeration  of  all  those  ways.  You  know 
tliat  thepraper  method  for  inquiring  after  the  properties  of  things,  is  to  deduce 
tlu'm  from  experiments.  And  I  told  you  tlial  thc'  theory  which  I  proposed  vva 
evinced  to  ujc,  not  by  inferring  it  is  tlius  because  nut  otherwise,  that  is,  not  by 
dedudng  it  only  from  a  confutation  of  contrary  suppositions,  but  by  deriving 
it  from  experiments  concluding  positively  and  dkeotly.  The  way  therefore  to 
examine  it  is  by  considering,  wlictlicr  the  experiments  which  I  proposed  do 
prove  those  parts  of  the  theory  to  which  they  are  applied ;  or  by  prosecuting 
Other  experiments  wUch  the  theory  may  suggrat  for  its  examination.  And  this 
I  would  have  done  in  a  due  method ;  the  laws  o:  i  t  i  tion  being  thoiougfaty  in* 
quired  into  and  determined  before  the  nature  of  colours  be  taken  into  con- 
sideration. It  may  not  be  amiss  to  proceed  according  to  the  series  of  these 
quseries  \  which*!  could  wish  were  determined  by  the  event  of  proper  experi- 
ments ;  declared  by  those  that  n)ay  have  the  curiosity  to  examine  th^. 

1.  Whether  rays,  thai  an-  alike  incident  on  the  same  meJiuni,  have  unequal 
refractions }  aud  how  great  are  the  inequalities  of  their  refractions  at  any  in. 
ci<knofr< 
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a.  What  U  the  law  3ccor(lin*.T  to  which  each  ray  is  more  or  les^  refracted; 
whether  it  be  that  the  same  r,\y  is  ever  relractcd  according  to  the  same  ratio  of 
tiie  sines  of  inddenoe  and  reAaction;  and  divers  rays,  according  to  divers 
ratios;  or  that  the  refraction  of  each  ray  ia  greater  or  less  without  any  oerbdn 

ru\{i  ?  Tiuil  is,  wlicthcr  cacli  ray  have  a  certain  degree  of  rcfraiigibilirv  arcorH- 
ing  to  which  ita  refraction  is  perfarmedi  or  is  refracted  without  tliat  re- 
gularity } 

8.  Whether  nys  vluch  are  endued  with  ptrticular  degrees  of  i«fnn]pbitity, 

when  they  are  by  any  means  scpnrated,  have  patticular  colours  constantly  be- 
longing to  them,  viz.  tlie  kast  refrangible,  scarlet ;  the  most  refrangible,  deep 
violet;  the  middle,  sea  grccu;  and  others,  other  colours ?  And  on  the  con- 
trary ? 

4.  Whether  the  cotonr  of  any  aort  of  rays  apart  may  be  changed  hy  re* 

fraction  ? 

5.  Whether  colours  by  ooakadng  do  really  change  one  another  to  produce  a 
new  ookNir,  or  prodoce  it  by  mixing  only; 

6.  Whether  a  dw  mixture  of  mys,  endued  with  al!  variety  of  colours,  pro- 
duces liglit  perfectly  hke  that  of  the  sun,  and  which  has  all  the  aame  properties, 
and  exhibits  the  same  phseoomenaf 

7.  Whether  the  component  colours  of  each  mixture  be  really  changed  j  or  be 
only  separated,  when  from  that  mixture  various  ookniis  are  piroduoed  again  by 
refraction  ? 

8.  Whether  there  be  any  other  colours,  produced  by  refraction,  lian  such 
aa  ought  to  reault  irom  the  eoloura  belonging  to  the  diverady  refirangible  raya, 

by  their  being  separated  or  mixed  by  thiit  refractioti } 

To  dctcnnine  by  experiments  these,  and  such  iiice  quaeries,  which  involve  the 
propounded  theory,  seems  the  most  proper  and  direct  way  to  conclusion.  And 
tiierefore  I  ooold  wish  all  objections  were  suspended,  taken  from  hypothesis  or 
any  other  heads  than  theae  twos  of  showing  the  insufRciency  of  cx})criments  to 
determine  these  qnaeries,  or  prove  any  other  part*  of  my  thcon ,  by  assigning 
the  fiaws  and  defecta  in  my  conclusions  drawn  from  them ;  or  of  producing 
other  experiments  whidi  directly  contra^ct  me,  if  any  such  may  aeem  to  occur. 
For  if  the  experiments  which  I  ttlge  be  defective,  it  cannot  be  difficult  to  show 
the  defects ;  but  if  valid,  then  by  proving  the  thcoiy  they  must  render  all  ob- 
jections invalid. 
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'5ome  Jnnotathm  by  Dr.  Walter  Needbau,  on  a  Diicover^  pretended 
lo  Amw  keen  made  M,  Pecquet,  of  a  Comimimeaiim  hehveem  tkt 
Dueitu  llmraaau  and  the  Infarwr  ffemt  Cami.        85j  p,  StXjff, 

The  rdatkm  itsdf  of  that  pretended  discovery,  as  it  h  lo  be  fiwnrf  in  the 

Journal  des  Sqavans  of  Feb.  8,  1 67  2. 

Great  part  of  this  paper  con";i^ts  of  argnmeiits  t-i  ^how  the  necf'ssity  of  the 
chyle  b  ing  convc)ed  into  tiie  biowi  by  otlier  cliaanels  thnn  that  by  which  the 
thoradc  duct  poaT«  its  cpntenta  into  the  subclavian  vein  Among  other  reasons 
it  is  urgM,  tliat  the  o^i^ic4^  of  thai  duct  at  its  insertion  UStO  the  afortsaid  vein  is 
not  .sufficloiitly  large  for  allowing  all  tin*  rh\le  to  pass,  which  wouH  be  ron- 
veyed  into  the  blood.  To  this  Dr.  JJecdhara  re})lies,  that  what  19  sulficient  or 
not  suffident  mtist  Lc  judged  of  by  nature  and  not  by  us.  Yet,  adds  he,  if  we 
consider  the  time  that  is  spent  in  carrying  tlie  chyle  up  into  the  blocH,  it  '\»  easy 
to  believe  that  a  much  greater  quantity  of  liquor  may  be  disclinrgrd  by  that  duct 
than  is  usually  pretended  to.  Cut  pa8:>ing  oyer  the  ta^agtnury  dithcuilie&  raised 
by  M.  Pecquet,  and  the  answers  thereto,  we  shall  proceed  to  the  experiment* 
by  which  the  pretended  new  conmjuniciV.un  is  supposed  to  be  proved. 

The  observations  mnde  in  the  bejinmiug  of  this  year  in  his  in.nje-t)"s  libran,% 
by  searching  carefully  the  passage  o£  tbc  ductus  tborackus  in  the  body  uf  a 
woman,  have  shown  (says  Mom.  P.)  that  thoe  difficulties  are  wdl  fronnded. 
For  it  has.been  fiMind  hy  dimrs  eftperimenlSt  made  about  this  matter,  that  there 
ascends  at  least  as  much  chyle  through  the  trunk  whleh  is  beneath  the  hear^ 
as  there  desceiuls  through  that  which  is  above  il.* 

Ti^sc  expcrunents  have  appeared  considerable,  as  tlicy  confirm  those  which 
wei»  also  made  by  the  same  Boyal  Academy  of  Sciwces  about  five  years  since,, 
and  which  were  inserted  in  the  7th  Journal  rtes  Sq  ivans  iSC?.-^  But  this  last 
experitnent  has  been  more  clear  and  ample  than  the  first,  in  tliat  the  communi- 
cation which  the  first  time  ^^leared  to  be  only  with  the  left  emulgeni  vein,  has 
been  found  tliis  second- time  not  only,  witii  thi«  vein  but  also  with  the  two  Vaof 
bwvein^  whtdt  areuqerted  in  the  trunk  oC  the  Inferior  veoa  cava., 

t>a>  ttSKoiiAM's  AMnoVAf  ions. 

•What  tho»e  experitnent!)  are  we  should  be  glad  to  know.  But  the  experiment  of  \iK>7  (if  I 
rigluljr  remember  h)  wa>  otd/  a  liuu»  unine,  found  ttjr  M.  Fecqtiet}  whtefa  I  tiwR&ie  call  to,  be* 
CKMenddwrheiKiriajraiwclKlniiaiiiidittiDoei  wlKicssl]MvaMhete«,«iidllM«qrs«f«id» 

ing  them  arc  to  well  known,  jliat,  if  anj  such  thing  were,  it  CSttU  BOt  JaB|  te  Ud< 
f  See  No.       p.  t63,  uf  this  vol.  of  the  Abridgement. 
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As  to  the  manner  of  proceeding,  in  the  presence  of  tite  whole  company,  for 
finding  tliis  communication,  it  was  this :  after  there  had  been  showed  the  <  om- 
merce  of  the  ductus  tiioracicus  witli  the  right  ventnclc  of  the  heart  hy  an  uijec- 
tion  of  wSSk,  whidi  having  been  syringed  into  the  beginning  of  this  ehtntid, 
ifSued  in  great  quantity  tlirough  this  ventricle;  we  tied  the  trunk  of  thi:  vena 
cava  nhnve  the  heart,  so  that  nothing  might  pa?s  that  way  ;  and  the  trunk  of 
the  emulgent  and  that  of  the  vena  cava  having  been  opened  above  longwise^ 
some  n^ik,  naif  to  bdl,  wak*  injected  into  the  emolgent  through  the  left  lurn^ 
bar  vein  (which  we  have  ever  observed  to  come  from  the  cmnlgeDt)  and  at  the 
same  time  we  saw  it  come  away  through  the  oilier  lumbar. 

-f- This  way  was,  to  syringe  into  tiie  iruuk.  ol  the  ductus  thoracicus  a  com- 
pa«tion»  tliBt  mi^t  ran  into  it  being  hot,  and  whidi  by  bemg  refrigerBted 
might  become  solid  enough  to  afford  a  greater  facility  to  follow  and  trace  tbe 
channels,  in  the  cavity  of  which  it  should  be  thus  hardened.  And  this  design 
succeeded  in  part.  For  the  compositbn  tilted  the  whole  ductus  thoracicu^  and 
aaoended  aa^  aa'into  the  subdaviab }  bol  tliere  passed  nothing  into  the  chrin* 
nel  that  makes  the  communj^jH^n  sought  for,  though  care  was  had  (o  warm 
the  ambient  parts  by  F^cvprannjections  of  warm  milk,  to  the  end  t!vjt  the  com- 
position might  not  harden  before  it  had  penetrated  into  all  the  coniluits.  We 
also  tried  to  inject  the  same  oomporition  throogh  the  lumbar' that  issues  out  of 
the  trunk,  if  its  valves  w<»iid  permit  it :  but  they  stopped  all  that  we  endea- 
vonred  to  make  pass  tfwt  way,  and  neither  tlie  milk  nor  the  wind  wouU  ever 
-enter  there.  * 

'  %  The  advantage  we  had  from  the  injection  of  this  oompodtion  into  the  sud 

DR.  VBEOIIAM  S  AKNOIATIOXS. 

*  An  injectioa  into  the  lumbar  vein  widi  its  efibcti  mentioned,  cao  ftme  Dotbing  bat  ibe  inoaco- 
litioB  af  dw  two  knifav  WiiM  with  ocb  odiw,  wincli  to  aekn^^ 

vcsieli  of  ihe  tame  kind,  vi«.  veinj  with  vein*,  and  arteries  with  arteries.  But  the  thing  rw]\iired  Lere 
i»,  liie  passage  from  the  reccptaculam  to  the  laoobar  vein-,  or  to  any  other  veta  besides  the  subclavian. 

t  The  vf»j  of  syringing  aBq|aar«  wUcli  b  spt  lo  codgulatioa,  bilo  the  ductni  ttiiMMieill!,  Iter.  I  tUiiik 
tftbeneedbsai.KMl  tmprofitable  a  to  tMi  innuiry,  when  tbem  is  •  noiB  euf  eKpcnaient  to  ba  nado* 
■o^ikh  irraoTO  decAoiMtrstivr ;  vis.  oj^n  a  dvj^  at  ■  conwnieBt  dktance  of  tiaie  fiom  his  letOngt  and 
then  Uv   Vit.vi'.'jro  oti  iliL-  iluctui  thoracicut  nigb  tlie  rabclaviaii  ;  your  rcccptaeulum  chyll  will  continue 
fiill,  l8hour«  or  lougcf  a  you  please )  so  that  if  there  beany  ntch  ductus,  itmuat  remain  likewito 
'  fiill  with  its  own  outuml  liqi)ar,awl  be  all  that  while  visible.   Bn^  if  thoe  were  aqr  such  ductus,  it 
would  in  a  cjuarter  of  the  time  eeapty  the  whole  iBce|>ttida  i  whereas  upon  a  Ugature  you  will  /iud  tb* 
clean  contrary,  viz.  all  ihe  lacteal  veneh  (that  am  acknowledged  to  be  sucli)  fitlly  distended  ;  which 
is  a  full  de.uoastr.ii!oti  :I;.it  liicy  have  n<j  way  of  cv:kCTUtion  by  any  other  iliict  than  the  thnracic. 
{  The  oiber  tuc  of  the  coagulating  injection  I  applaud,  though  the  same  may  be  done  by  the  hg^ 
.«iireibs#Mid.   lienavfcribaeiantef  dw.«Rpeiinmt,  nUe  liytba  lenier^ 
.  Ibo  opinion  of  a  n^dneiai,  and  aetiir  l^aiapr     ><y  thsaBiadfa*  [ftlt  s  flrl  yrii  ainlilkliii 
VOL.  I.     ,  '     "       •  •.        J  A   •  -     ♦    '         .      .  .     •  . 
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ductus  was,  iTiat  we  Very  distinctly  sow  the  figure  and  the  \*hole  Structure  of  iv 
when  the  composition  wlierewith  it  had  been  filled  was  rclrigerated  and  hard- 
ened.   For  \TC  found,  that  tliat  ductus  di<i  osceml  unto  the  right  «ide  of  the 
heart,  kieping  one  and  the  same  size,  which  was  no  more  than  ^  of^n  inch; 
that  afterwards  it  was  enlargctl  to  -i^  of  an  inch  in  diameter;  that  in  this  en- 
Uirgcment  its  tunide  on  the  right  side  of  the  yfcrtebrze  was,  as  it  were,  pierced 
by  four  small  holes,  distant  Vt      an  »"ch  from  one  another,  and  all  disposed 
in  a  row;  into  which  holes  the  said  composition  had  not  been  able  to  penetrate; 
that  the  some  ductus,  after  having  retaken  its  first  size,  had  two  appendixes, 
fashionetl  like  sacks ;  that  there  was  yet  a  third  appendix  beneath  the  dilatation; 
that  the  fii-st  and  highest  appendix  was  of  the  form  and  bigness  of  a  small  pha- 
seolus  ;  that  the  third,  which  was  beneath  the  dilatation,  was  like  to  the  second.; 
tliat  they  had  all  a  straight  orifice  ;  and  that  the  last  was  full  of  chyle  conspissate* 
«o  that  the  compositioji  could  not  enter  there,  -as  it  had  done  into  the  other. 

J  second  Letter  of  P  Pardies,  written  to  the  Editor  from  Pari^, 
May  ?1,  1672,  (o  Mr.  Nehtos^s  Answer  made  to  liis  first  Letter, 
printed  in  N\  84.    N*.  85,  p.  501^.    Translated  from  the  Latin. 

I  liave  received  your  letter,  "with  the  observations  of  tlie  very  ingenions  Mr. 
Newton,  in  which  he  answers  my  difficulties,  which  I  have  read  with  great 
pleasure.    And  first,  with  respect  to  that  experiment  of  the  greater  breadth  of 
tlie  colours  than  what  is  required  by  the  common  theory  of  refractions;  I  con- 
'fess  that  I  supposed  the  refi^ictions  at  the  ci|)po6ke  sides  of  the  prism  uaequal, 
till  informed  by  the  letter  in  the  Transactions,  that  the  greater  breadth  wai 
observed  by  Newton  in  tliat  case  in  which  the  refractions  arc  supposed  recipro- 
cally equal,  in  the  manner  mentioned  in  those  obsen-ations.  But  since  I  now  see 
that  it  was  in  that  case  that  tlie  greater  breadth  of  the  colours  was  observed,  on 
that  heati  I  find  no  fiirther  difficulty.    I  say  on  that  head ;  for  the  greater 
length  of  the  image  may  be  otherwise  accounted  for,  than  by  the  different 
refrangibility  of  the  rays.    For  according  to  that  hypothesis,  which  is  explained 
3X  large  by  Grimaldi,  and  in  which  it  is  supposed  Uiat  light  \s  a  certain  substance 
'Tery  rapidly  moved,  there  may  take  place  some  diffusion  of  the  rays  of  light 
"  ifter  their  passage  and  decussation  in  the  hole.    Also  on  that  other  hypothesis, 
in  which  light  is  m.-ule  to  proceed  by  certain  uiididations  of  a  subtile  matter,  a»- 
cxplained  by  Mr.  Hook,  cokjurs  may  be  explained  by  a  certain  diffusion  and  ex- 
pansion of  the  undulaiioos,  made  on  the  sides  of  the  rays  beyond  tlie  hok;  by. 

that  (here  w  no  other  chunnul  by  which  the  dtyle  n  conveyed  into  the  blood  than  that  of  the  thoradc 
duct,  which  generally  open«  into  the  left  subcUvtaa  veio  at  the  lu^le  farmed  by  it  and  the  iiKcrmi 
jugukc  veia.    Sometiiaci  however  it  U  iiucited.  clirvcily  iuto  the  iuleroal  jugolar,}. 
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the  influence  a nH  conliiniaiio:i  of  tlic  subtile  matter.  IntleeJ  I  admit  such  an 
hypotlicsi*  ill  "  the  Dissertation  on  the  Motion  of  Undubtion,"  which  is  ibe 
«xth  |wrt  of  my  mectiaiuca»  as  I  suppoK  that  those  apparent  eoloon  are  tlie 
sole  efll'ct  of  that  communication  of  motion  which  is  diffused  laterally  by  the  di- 
rect undulations.  A«  if  the  ray  entcrinc;  by  !hc  liolo  n,  (f\  y.  0.  pi.  !5)  f>I;aulJ 
proceed  towards  £,  the  undulations  ought  indeed  to  terminate  directly,  with  re- 
gard to  their  dii^ect  and  natural  motion,  at  the  right  Kne  abi  yet  ncverlhdefl^ 
bcc'uisc  of  the  continuity  of  the  matter,  there  is  some  communication  of  the 
motiui'.  towanls  the  sitle?;  cc,  where  it  bec-omes  tremulous  and  undulatory.  And 
if  colours  be  supposed  to  couMSt  in  the  lateral  undulation,  alt  their  phsenomeDS. 
may  he  eacplained  in  this  manner,  a$  I  have  shown  in  the  dissertation  before- 
mentioned  i  by  which  alao  the  re:ison  will  appear,  why  the  breadth  of  the  oo« 
lonrs  mu<;t  be  expanded  beyoiul  the  divergency  of  the  rays  themselves. 

As  to  what  he  says  of  the  error,  which  might  arise  in  the  calculation,  from 
what  I  mentioned  like  a  hole  made  in  the  posterior  face  of  the  prism,  that  tiwt 
error  eould  not  cause  any  sensible  variation  ;  his  remark  is  very  proper :  neither 
have  I  judged  tiiat  licnce  the  breadth  of  the  colours  would  be  much  in- 
creased, but  I  wished  only  to  indicate  an  accurate  mode  of  calculation :  and 
Iherefore  I  alto  think  this  caution  may  be  neglected  in  practice. 

As  to  the  Esperimentum  Crucis,  I  make  no  doubt  that  the  incident  rays  had 
an  equal  inclination,  since  the  author  expressly  affirms  it.  But  that  is  what  I 
could  not  gatlier  from  what  I  read  in  the  Transactions  {  where  it  is  stated,  that 
there  are  two  small  and  very  distant  holes,  and  oAe  prism  near  the  ^xA  hde  ia 
the  window ;  through  which  prism  the  coloured  rays  escaping,  fall  on  the  other 
di.stani  hole.  And  it  is  added,  that  the  first  prism  was  turned  round  its  axis,  to 
cause  all  the  rays  to  fall  successively  on  the  second  hole.  Now  in  this  case  the 
incl i nation, of  tlie  rays  whidt  fall  on  tHe  second  hole,  must  necessarily  be  changed: 
and  I  hinted  in  my  letter,  that  it  would  be  the  same  thing,  whetlwr  theaeeomi 
liole  were  raised  or  dcjiressed,  for  all  the  rays  pointing  to  the  sun's  image,  to 
fall  successively  on  it,  while  the  first  prisfin  wa$  invariable ;  or  whether,  the 
second  hole  being  immoveable,  the  first  prism  were  turned  round,  so  that  the 
same  image  might  diange  its  ritnatkx^  and  all  its  parts  suooessivety  (all  on  the 
^second  hole.    But  no  doubt  the  sagacious  Newton  used  other  precautions. 

As  to  what  I  objected  about  colour.s  I  am  well  satisfied  with  the  solutions. 
And  as  to  my  calling  the  anthot's  theory  an  hypothesis,  that  was  done  without 
any  design,  having  only  used  that  word  as  first  occurring  fo  mie ;  and  therefoie 
xcqucst  it  may  not  be  thought  as  <lone  out  of  any  disrespect.  I  have  always 
esteemed  ingenious  discoveries,  and  the  exoelleoi  Newton  J  very  highly  admire 
and  honour.  '  '  -  ' 
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Mr.  Nnmoit^s  Antwtr  to  the  foregoing  Letter,   N'  85,  p.  5014, 

Trantldied  Jrom  the  Lattn. 

In  the  ohsemtioitt  of  the  Rev.  F.  pBri£es»  one  can  hardly  determine  whe- 
ther there  if  more  of  humanity,  and  caadOor,  in  allowing  my  aj^gtnnents  thdr 

due  weight,  or  pciu  trntioti  nn'i  f;c-nius  in  starting  objccfions.  And  <knibtfess 
tliese  arc  very  proper  qualifications  iu  researches  after  truth.  But  to  proceed, 
F.  Pardjes  say^,  that  the  length  of  tlie  coloured  image  can  be  explained,  with- 
out having  recourse  to  the  divers  refrangibility  of  the  rays  of  light ;  as  suppofe 
by  the  hypotlif-^-'?  <M'F.  Grinialdi,  viz.  by  a  diffusion  of  light,  which  is  supposed 
to  be  a  certain  substance  put  into  very  rapid  motion  ;  or  by  Mr.  Hook's  hvp<>. 
thesis,  by  a  diffusion  and  expansion  of  undulations ;  which,  being  formed  in  the 
ether  by  lucid  bodies,  is  propagated  every  way.  To  which  may  be  added  the 
h  vpolhc  is  of  Descartes,  in  which  a  siniibr  diffusion  o(  conatus,  or  pres^ion  of  the 
globules,  may  be  conceived,  like  as  is  supposed  in  accounfino;  for  ihc  tails  of 
comets.  And  the  same  ditfusion  or  expansion  may  be  devised  accurdmg  to  any 
Other,  hypotheses,  in  which  light  is  supposed  to  he  a  power,  acilon,  quality,  or 
certain  substance  emitted  every  way  from  luminous  bodies. 

In  answer  to  this,  it  is  to  be  observed  that  the  doctrine  which  I  explained, 
concerning  refraction  and  colours,,  consists  only  in  certain  properties  of  light, 
without  r^rding  any  hypotheses,  by  whidi  those  properties  might  be  explain* 
ed.  For  thehestand  safest  Tr)cth(xl  of  pliilosophizing  seems  to  be, .first  to  in* 
quire  diligently  into  the  properties  of  things,  and  establishing  tho?^  properties 
by  experiments  and  then  to  proceed  more  slowly  to  hypotheses  for  the  expla- 
nation of  them.  For  hypotheses  diould  be  subservient  only  in  explaining  the 
properties  of  things,  but  not  assumed  in  determining  them ;  unless  so  far  as. 
they  may  furnish  experiments.  For  if  the  jws.'-ifMlity  of  hypotheses  is  to  be  the 
test  of  the  truth  and  reality  of  things,  I  see  not  how  certainty  can  be  obtained 
in  any  science ;  sinoe  numerous  hypotheses  nay  be  devised,  which  shall 'seem  to 
overcome  new  difficulties..  Hence  it  ha*  been  here  thought  necessary  to  lay 
aside  all  hypotln'ses,  ns  foreign  to  the  pur|x>se,  that  the  force  of  the  objection 
i^hould  be  abstractedly  consider^,  and  receive  a  more  full  and  general  answer. 

By  light  there(bf«  I  understand,  any  bcitjg  or  power  of  a  being,  (whether  a 
substance  or  any  {>ower,  action,  or  quality  of  it,  which  proceeding  directly 
from  a  lucid  body,  is  apt  to  excite  vision.  And  by  the  rays  of  lij^ht  I  understand, 
its  least  or  indefinitely  small  |)art8,  which  are  indegcndent  of  each  otlier;  such 
as  are  all  tlKMe  rays  winch  ludd  bodies  emit  in  right  Kne^  either  suooesaivdy  or.- 
«1I  together.  For  the  oolltteral  as  well  as  the  succeashre  parts  of  lig^t  are  indft- 
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pendent ;.  since  s6me  of  the  parts  may  be  interccptc^l  without  the  others,  and 
be  sejiarately  reflected  or  retracted  toward:>  difli'rcnt  sides.  This  being  pre- 
,  mised,  the  whole  feroe  of  the  objeolion  will  He  in  this,  that  ookitm  may  be  lengtlv> 
encd  out  by  aome  certain  diffusion  of  light  beyond  the  hole,  which  does  not  arise 
from  the  nnpfj^a!  refraclioii  of  tlu'  dirt'ertrnt  my?,  or  of  the  independent  parts 
of  ligllt.  Anil  thnt  the  image  is  no  otherwise  lengthened,  was  siiown  in  my 
letter  in  Numb.  80  of  the  TVanaactioiis }  and  to  ooaftrro  the  whole  in  the  strictest 
manner,  I  added  that  experiment  now  known  by  the  name  Experimentutn  Cru- 
cis ;  of  the  cnndsttons  of  which,  smcc  the  I?c  v.  Fatlier  has  some  doubt,  I  Imvc 
thought  til  to  represent  it  by  a  sciieme.  Let  BC  (lig.  10,  pL  15)  tiicn  Ije  tlic 
anterior  boanl,  to  which  the  prism  A  is  immediately  ]n«fi»ed,  and  let  D£  be 
the  other  board,  at  the  distance  of  about  12  feet  from  the  former,  to  which  the 
other  prism  F  is  alRxcd.  And  let  the  boards  k-  jx?rforated  at  x  and  i/  in  sucli 
a  manner,  tliat  a  Utile  of  the  light  refracteti  by  the  former  pris>m  may  pasi- 
through,  both  the  holea  to  the  secand  prism,  and  be  there  refiEaeted  again.  Nmr 
let  the  former  piiSD)  be  turned  about  its  axis  with  a  reciprocal  motion;  then  the 
colours  falling  nn  the  latter  board  DE  will  be  raised  and  depres5td  by  tiinH:  and 
thus  the  several  colours  may  at  pleasure  be  made  to  pass  successively  through  the 
hole  y  to  the  latter  prism,  while  all  the  other  oolours  iail  on  the  faoaid.  Then, 
you  will  see  that  the  said  rays  of  difierent  odouts  will  he  diffidently  refinded  «t 
the  latter  prism,  as  they  will  be  seen  on  different  places  of  the  opposite  wall,  or 
of  any  ol»tacIe  GH,.at  the  distance  of  some  Uset  from,  it;  as  suppose  the  violet 
nys  at  H,  the  red  atO».and  the;  intermediate  rays  at  the  intermediate  |4aces: 
and  jet^  because  of  Uie  determinate  position  of  the  holes,  the  incidcooeaf  thft 
nays  of  each  colour  through  Loth  must  Ic  similar.  And  thus  it  appears,  b^ 
measuring,  tliat  the  rays  pf  difti^rent  colours  have  different  laws  of  refracttous. 

But  I  Buapect  what  it  was  that  caosed  the  Her.  Father  to  dottbt«  vi«..it  ceema 
fae  plaoed  hia  first  prism  A  behind  the  board  B  C,  and  thua  fay  toniii^  }H  afaoati 
its  axis,  it  is  probable  tliat  the  indiuaiion  of  tlia  rays  intercepted  between  the 
two  holes  may  have  suffered  some  change  by.  the  intermediate  oefraclion.  But 
\ff  the  description  before  given  in  the  Tranapctkma,.  the  fimt  board  ought  to  be 
|daoed  after  the  prism,  that  the  raya  may  pass  in  a  straight  direction  hetweeit 
the  holes,  agreeably  to  my  words  ;  "  I  took  two  boards,  and  plac^  one  of  them 
dose  behind  the  pnsin,  at.tk(e,.winflow.!'  And  the  desigp  of  the  experiment  re^;^ 
^niraa  the  same  Uiiag.         •     >   .     *  .    -,  : 

It  may  be  fiirther  observed^  that  m  this  experiment,  because  of  the  refiraotion  o^ 
the  second  ])rism,  the  coloured  light  is  much  less  dilTused  and  less  divergent,  than 
when  it  is  quite  white,  so  that  the  image  at  G  or  H  is  nearly  circular  ;  espe- 
M»\}3  if  UiC  prisQie  be  placsd  parallel,  and  tlieir  angles  iu  a  contrary  position,  4%i 


in  the  present  figure.  And  besides,  if  the  dimneter  Of  the  Woks  jr' be  «q|ua)  to 
the  brew^th  of  the  ooloan,  the  c^dred  light  vfir  not  ^URmA  tengllMwet 
but  the  image,  which  is  formed  by  nny  colour  at  G  or  11,  will  be  monifestff 
circular;  Suplpbsing  the  h«>)e<5  to  be  circubr.  and  the  refractirtn  of  the  latter 
prisin  not  to  be  greater  than  that  of  the  former,  and  the  rays  to  be  netirly  per- 
pendicular to  ibe  obstacle.  This  itiam  thtt  the  dHRuioii,  Bbove^meniiootd, 
does  not  arise  from  the  influence  or  coiifinuity  of  the  imdulating  matter,  or 
matter  pnt  into  n  mpid  motion.,  or  any  such  like  causes,  but  from  a  certain  law 
■of  refraetions  for  every  species  of  rays.  But  why  the  image  is  in  one  case  circu- 
br, and  m  others  a  litf  1e  oblongr,  and  how  the  <Mfa8iaiii  of  %ht  lengtfawise  may 
in  any  case  be  diminished  at  pleasure,  I  leave  to  be  delermimd  by  geometric 
cians,  and  cnmpnied  \rith  ccppritncnt?. 

After  tlic  pjofHTticA  of  light  shall,  by  these  and  such  hke  experiments,  hare 
lieen  snffictbntly  explored,  by  onnsidering  its  rays  cither  as  collateral  or  suoces. 
sive  parts  of  it,  of  irbich  we  havefoimd  by  their  independence  that  they  are 
di >ti net  from  one  another ;  liypolhc^es  arc  thence  to  Le  judged  of,  and  ihof^e 
to  be  rejected  which  cannot  be  reconciled  with  the  pheenomena.  But  it  is  an 
easy  matter  to  acoommbdate  hypotheses  to  this  doctrine.-  For  if  anyone  wish 
to  defend  the  Cartesian  hypothesis,  he  need  only  say  that  the  globolea  are  mi- 
crjual,  or  that  tlie  prcs?uR*s  of  some  of  the  globules  are  strons:^r  than  others, 
and  that  hence  they  becom«  differently  refrangible,  and  proper  to  ext  it«  the 
tensation  of  different  colours.  And  thus  also  according  to  Hook's  hypothesis, 
it  may  be  said,  that  some  undnhfiom  4>f  the  aeftier  are  laiger  or  danser  than 
othei^.  And  so  of  the  rest.  For  this  seems  to  be  the  most  lu-ressary  law  and 
condition  of  hypotheses,  in  which  natural  bodicp  are  supposed  to  consist  of  a 
multitude  of  corpiiscuics  cohering  together,  and  that  from  the  dilierent  particle 

liaoid  bbdles,  or  from  the  dtflfereAt  jMUts  of  the  same  oorpoaoble,  (as  they  may 
happen  to  Alfisr  in  motion,  iigure,  botk,  olr  other  qualities)  unequal  pressipna/ 
motion*,  or  moved  corpusculep,  may  be  prnpngrj^tpd  every  way  tlirough  the  asther, 
of  the  confused  mixture  of  which  light  may  be  supposed  to  be  ocmstituted. 
And  there  can  be  nothing  turn  difficidt  In  these  hypotheaes  than  the  eoQtiMy 
suppositioin.  r 

As  to  that  aperture  or  dilatation  <vf  the  light  in  the  posterior  face  of  tlie  prism, 
which  the  Kcv.  Father  supposes  to  resemble  a  bote,  it  is  sufficient  that  no  sensi- 
ble error  can  arise  from  it,  if  any  at  all  For  if  a  cslcniatian  be  made  pimsdy 
according  to  the  observations,  the  error  will  be  found  nothing.  For  by  sub- 
tracting the  diameter  of  the  hole  from  the  length  of  the  image,  there  will  remain 
jihat  length  which  the  image  would  have,  if  Uic  hole  before  the  prism  were  an 
jhdivisiUe  point,  and  that  noiwHhitanding  thesifwesaid  diialstisii  of  the  ligiit 


fU'int  postepior^MQ  *of»tb»  pritms  as  b-aiaily  dbown;   Then  from  that  glvea 

length  of  the  imawe,  nnd  its  distance  from  the  ImlivisiMc  hole,  as  also  from  the 
positton  nnd  form  of  the  prism,  and  b&ticks  frqm  the  incliiiation  of  the  incident 
rays,  and  from  the  angle  which  the  refracted  rays  bending  to  the  nuddle  oftbe 
image  make  with  Ibote  that  ace  incident  from  the  aunV  centre,  all  other  thing* 

may  be  rktcrmincd.  And  the  sauie  data  that  determined  the  refractions  and 
positions  of  the  rays,  arc  suftinieiit  for  an  accvirute  calculation  of  these  refrac- 
tions. But  this  matter  seems  not  to  be  uf  im{x>rtanct:  enough  to  be  mucii  re- 
garded. 

As  to  the  Rev.  Fathers  calling  our  doctrine  an  hypothesis,  I  believe  it  only 
proceeded  from  hi?  lisinjj:  the  word  which  first  occurred  to  him,  as  a  practice  has- 
ariiien  of  calluig  by  the  naijie . hypolb*dis  Avhateter. is  explained  in  philosophy: 
and  the  reason,  of  my  making  exception  to  the  word,  was  to  prevoit  the  preva- 
knoe  of  a  term,  which  miglit  be  prejudicial  to  true  philusu|Miy. 

The  above  answer  hciiig  <:€nt  to  the  Rev-  Father  Ig.  fkrdies,  lie  returned  Ilia- 
acknowledgement  in  a  note  as  below. 

I  am  quite  satisfied  with  Mr.  Newton**  new  answer  to  me.  The  last  scrapie 
which  I  had,  about  the  EAperimentum  Cruds,  is  fully  removed.  And  I  now 
dearly  perceive  by  his  figure  wli:ii  I  did  not  before  understand.  When  the  ex- 
p^iment  was  performed  alter  hi&  manner,  every  thmg  succeeded,  and  1  have 
notinng  further  to  desire.. 

jln  Jeamnt  of  Mine  0vtBt>   iV*  85,  ^.  5019^. 

I.  Scarborougli  jSpa  Spagyriicaliy  Aaatoonlzed,  An.  iQjO;  and  a  New  Year's 
Gift  hr  Dr.  Witty  i.  London,  1071  i  tyith  in,  tamo,  by  GaotfelVmstal,  MJ3i; 

To  particularise  the  conloits  jof  thwe,An«t«^  woidd  be  an  abuse  of  the 

reader's  time  and  attention. 

II.  New  England's  Rarities  discovered ;  together  with  the  remedies  used  by  the 
Natives  to  cure  thdr  diseases,,  woundsy  and  soies^  Ice.  by  John  Josselin,  Gent 
tendon,  1672,  in  l2mo. 

Later  nnd  more  acciirnte  accounts  of  the  natural  productions  of  North  Ame- 
rica, and  of  the  diseases  of  that  climate,  render  it  unnecessary  to  notice  the 
eontettts  of  this  book. 

III.  A  Rational  way  of  preparing  Animal^  Vegetables,  and  Minerals,  filra 
Physical  use  :  by  Edw.  Bolnest,  Med.  Reg.  Ord.  London,  1672,  in  12roO. 

A  book  of  no  use  to  the  modem  student,  or  practitioner  of  Physic 

IV.  MtsocUaneit  Carioaa  Physioo-Medica  AcademiB  Natara  Caciosoniffl.s 
annus  secnndus.  lenss  iGti,  in  4to.. 


^41  .WaSiOIOPHlCAI.  TBUrSACTIOKS.  [a.nno  1572» 

A  continuation  of  the  German  ephemertdes  noticed  in  Numb.  68.  To  show 
the  nature  of  the  work,  we  there  gave  a  catalogue  trflhe  ooBteoUof  that  1st 
volume,  but  deem  it  unnecessary  to  cntec  iato  naSSkx  debnb  OQQOMning  thii 
■nd  die  0abMi)amt  votomek 


SNDOF  VOLDUE 


ERRATA. 
Fw  S0r,  L  to,  fir  MjfiiM^  lead 

SS7,  I.  IP.  lor  JMieriadlMir. 
sail  L  81,  far  BromforfMl'Brwfar.  , 
Ron  pb  MS  top.  3(H,«AAbfrintc<i,  iiiite*diifraliiJi.«ialliB 
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